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Introduction. 

Animals are mortal, and we know that death comes to them 
after durations of life that differ much in different individuals 
and species. "Unfortunately, except in the i-arest cases, it is 
impossible to obtain information as to the duration of life in wild 
animals. Enquiry into the frequency of death in domesticated 
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animals, or in animals in captivity, is therefore of scientific and 
practical interest. From the scientific point of view, it is the 
only mode of getting any kind of information as to constitutional 
differences in longevity and viability. From the practical point 
of view, it is the only way of judging of the effect on duration of 
life of the different kinds of environment to which animals may be 
subjected. There exists as yet very little recorded information, 
and I hope that this memoir may at least stimulate enquiry and 
make possible the collection and comparison of data. 

The normal annual death-rate of the human inhabitants of 
London is about 14 or 15 per thousand, or 1*5 per cent, per 
annum, that is to say for every two hundred inhabitants there are 
about three deaths in the year. There is no census of the sparrow 
population of London, but the numbers of these hardy birds do 
not appear to increase or decrease in any marked way. Now 
a pair of sparrows may rear two or three clutches in the course of 
the year, each clutch having five or six eggs. If every pair of 
sparrows alive in London at the beginning of the breeding-season 
displayed maximum fertility, a death-rate of about 90 per cent, 
per annum would be necessary to keep the sparrow population 
stationary. No doubt many sparrows fail to mate successfully, but, 
judging from the numbers of young birds, it seems highly pro- 
bable that the annual produce is a least a hundred per cent., which 
implies a normal death-rate, in a stationary population, of at least 
50 per cent. On January 1, 1910, the number of vertebrate 
animals in our Gardens was 3186, and during the year, 2354 wei*e 
added to the collection, making a total population of 5540. In the 
same period there were 1554 deaths, that is to say, the death-rate 
was about 28 per cent. Here, then, are three widely different 
rates, an actual percentage of 1*5 in the case of human beings, an 
estimated percentage of 50 in sparrows, and an observed percent- 
age of 28 in the assemblage of vertebrates in the London 
Zoological Gardens. It is plain that the rates are not comparable ; 
two of them refer to particular species, the third is a composite 
made up from many diflTerent species of mammals, birds, reptiles, 
batrachians, and fishes, each with their own different rates. The 
composite percentage is an arithmetical figure as meaningless as 
would be the sum of so many cows, coins and cabbages. Even in 
the case of a single species, however, a generalized death-rate is 
complex and misleading. The human death-rate is nearly 20 per 
cent, in the first year of life, falls rapidly for the first two or three 
years, and then more slowly till it reaches a minimum, and then 
gradually rises as advanced age is reached. The tables of 
“ expectation of life,’’ calculated for the Life Assurance Companies, 
show that the male infant under a year old has an expectation of 
41 years, that this expectation rises to a maximum of 51 in the 
fourth year, and then gradually and almost without irregularity 
decreases until the age of one hundred years has been attained. 
It is clear that in the case of the vast majority of animals, and 
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notably iu the case of wild animals that have been captured and 
brought into captivity, we have but vague materials for the con- 
struction of tables of expectation of life or for attaching any value 
to death-rates. We know roughly that there is an infantile 
period of low viability from the close of which through the periods 
of youth, maturity and senescence, there is a gradually decreasing 
expectation of life. But there are very few cases in which the 
durations of these periods or the potential duration of the whole 
life are known accurately, and still fewer cases in which the 
position of any single individual on its cycle of life can be deter- 
mined accurately by physical signs, at least in the living animal. At 
present there is not enough knowledge on these matters to imider 
possible the construction of any standards against which particular 
cases could be measured. 

Fortunately there remains a mode of e^itimating the durations 
of life in a collection of animals which affords some indications of 
the total effect of the environment on the dm*ation of life. In 
1870 Sir Bay Lankester ^ (whose intellectual aeumen has un- 
ravelled so many tangles in biology) dx'ew some important 
distinctions in the significance of the word longevity. Stidctly 
speaking, longevity denotes the duration of life of an individual ; 
in practice, the word connotes some idea of relatively long duration 
and is used to indicate the duration of a life that has extended 
to its natural limit. A further distinction is necessary.' The 
natural limit to the longevity of the individuals of a species may 
be taken to mean the average age attained by the normal members 
of a species living under the conditions to which they have 
become adapted by nature. The specific longevity would be the 
expectation of life at birth of a normal individual of the species. 
It is determined partly by the constitution, but still more by the 
accidents, enemies, diseases, and other external conditions to which 
the members of the species are naturally subject in every stage 
of their existence, and it is modified by the powers of evasion, 
protection, and resistance which they have acquired. On the 
other hand, it is possible to suppose that a member of a species, by 
good fortune or by artificial interference, has been removed from 
the hardships natural to its lot, and placed in an environment 
relatively ideal ; under such conditions it would survive the 
specific longevity and attain an age which Lankester called the 
potential longevity. If we l egard the population of Great Britain 
as living in an environment to whicli it has been naturally 
adapted, and the inhabitants of Great Britain as representing 
a species, then their specific longevity, the expectation of life at 
birth, is someAvhere about 50 years. AVhat the potential longevity 
is we do not know, but it is certainly more than a hundred years. 
The disparity is prolmbly much greater in other cases. In the 
case of the sparrow the specific longevity, the expectation of life 


* On Comparative Longevity iu Man and the Lower Animals : London, 1870. 
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of the 3 "Oimg sparrow when it is hatched, on the most favourable 
estimate cannot be more than one or two years ; the potential 
longevity of small Passerine birds is certainly over 20 yeai*s. 

The difference between the specific longevity and the potential 
longevity is a rough measure of the severity of the natural 
conditions under which a species lives, and a similar mode of 
comparison can be applied to assemblages of creatines living 
under different kinds of unnatural conditions. The object of this 
communication is in the first place to suggest a fashion in which 
a system of this kind could be employed usefully in Zoological 
Gardens, and in the second place to give the results of examina- 
tion of a sei'ies of records regarding the duration of life of 
mammals and birds in captivity, which, although they are 
imperfect in many respects, are more extensive than any with 
which I am acquainted. The records in question are contained 
in two manuscript folios, kept in the Prosectorium of this Society 
and covering the period from 1870 to 1902. In these were 
entered day by day the names of the animals that had died in the 
Gardens, with the dates of their arrival and of their departure. 
From the point of view of estimating the effects of captivity on 
duration of life, they are defective in two important respects. In 
the first place, there is no record of the ages, of the animals on 
arrival. This of course must always be impossible in the vast 
majority of cases, but two stages, the infantile and the senile, 
ought to be noted and excluded, where possible. Of these, the 
senile stage is usually easy to detect in the case of mammals, and 
it is at least pinbable that senile mammals are seldom purchased 
or accepted. On the other hand, senility in birds is exti*a- 
ordinarily difficult to detect, and the presence of such individuals 
will probably always confuse the recoid. The infantile period, 
corresponding to the first four years of human life, but of course 
varying greatly in its duration in difierent animals, is easy to 
detect ; and as the difficulties of reaiing infants are entirely 
different from the general problems of animals in captivity, infants 
should be excluded from records such as those with which I am 
dealing. In a number of cases, but not in all, I have been able 
to discard “infantile” entries. The second important defect in 
the statistics is that they do not include any note of the condition 
of the animals on arrival. Owing to the mode of capture, and still 
more to the conditions of transport, a large number of wild 
animals arrive at Zoological Gardens in j^oor condition, and die 
from causes not due to their new environment. For the kind of 
investigation I am now discussing (as of course for other reasons) 
new arrivals ought to be kept in quarantine. The duration of the 
quarantine need not be foi* a fixed period, but should be long 
enough to make certain that there has been I’ecovery from the 
effects of capture and transpoit, and the date of detention in the 
Gardens should begin with that of liberation from quarantine. 
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With these comments I sliall now pass to examination of the 
recoi'(.ls, which ho\vever imperfect alibi'd a considerable body of 
information * 


QUADHUMANA. 


MAMMALIA t. 


Family Simiid^e. 

A nthropointliecus troglodytes (Chim 
panzee 

A. ccdvits 

A. gorilla (Gorilla) 

Simla satyras (Orang) 

Hylohates (Gibbon), whole genus. 

H. hoolock 

II. lar 

H. agilis 

H. leuciscus 

H. leucogenys 

H. muelleri 

H. pileatas 

H. syndactylas 

a. liainanus 


^Number of 
Individuals. 

Average 
duration, 
in months. 

IMaximum 
duration, 
in months. 

1- 20 

)• 

2 

8 

46 

61 

94 

2 

3-5 

5 

. 20 

5-5 

21 

. 39 

9 

51 

9 

17 

51 

16 

4-5 

12 

2 

5-5 

9 

6 

9T 

29 

1 

7 

7 

2 

2-5 

4 

1 

6 

6 

1 

9 

9 

1 

13 

13 


We know that the figures in the third column are very much 
below the potential longevities of these animals, whilst the 
differences between the second and third columns are equally 
notable. It cannot be doubted that the conditions during the period 
in question were unfavourable to anthropoid apes. In 1901, after 
the period to which these figures relate, the existing house for 
Anthropoid Apes was completed. The new conditions differed from 
the old in providing more space, better ventilation, and protection 
from improper feeding b}^ the public. These changes have been 
beneficial ; in the case of the chimpanzee, of the orang and of 
the gibbon, thei-e is at pi'esent alive in the Gardens at least one 
individual that has lived longer with us than the longest-livei' of 
the previous jieriocl. On the other hand, the average duration 
has not risen notably. These animals must be regarded as of 
relatively low viability, a conclusion perhaps less surpiising if it 

* Since this paper was written I have seen the extremely interesting “List of 
Animals,” living in the Zoological Gardens at Giza, near Cairo, 2nd Edition, and 
published in 1910 . The author, Capt. Stanley S. Flower, has made the useful 
innovation of inserting opposite each species a note of the maximum ascertained 
length of life of an individual specimen in the Gardens. I have added to my paper 
some of Capt. Flower’s records, but as these cover a period of only 12 3 ^ears, higher 
maximmns were impossible ; if be wore to publish average durations and state 
the general conditions of captivity of the ditlerent species, the work would be 
invaluable. 

t The names used in this memoir, as far as possible, are those employed in the 
ninth edition of the “ List of Vertebrated Animals now or lately living in the 
Gardens of the Zoological Society of London ” ; 1 have used Troucssart for 
determining sjnionyms. 
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be remembered thcat the lower races of man are of lower viability 
than the civilized races. None the less, existing results are so bad, 
that drastic experiments would be justified. The simplest change 
would be to allow them free access to the open air. 


Cercopithecid^. 

Semnojnthecus, whole genus 

S. entellits (Langur) 

S. ce2')halo2yt6rus 

S. fmciat us 

S. maurvjS 

N. obscurus • 

S. hypoleucus 


No. of 

Av. duT. 

Max. dur. 

Indiv. 

in months, in months. 

56 

4*3 

15 

20 

4-6 

13 

24 

3*6 

15 

1 

2 

2 

8 

4 

15 

2 

12*5 

14 

1 

3 

3 


Here again it is plain that the conditions are hostile, and that 
these monkeys have a low viabilit}^. In the natui*al condition 
they feed chiefly on grain, and green leaves and shoots, and it is 
probable that their diet in captivity is not sufiicientl}" bulky in 
proportion to its nutritive value. But these monkeys have always 
been treated as requiring warmth rather than fresh air. 



No.of 

Av. dur. 

Max. dur. 


Indiv. 

in months. 

in months. 

Colobus^ various species. 

chiefly 



vellerosus 

10 

3*2 

13 


The African Colobus and Guereza monkeys resemble the Asiatic 
Semnopitheci in structure and habits. They appeal* equally to 
suflfer from the conditions of captivity. 


Cerco 2 ntheciis^^" whole genus 

C. diana 

C. neglectus 

C. leucampyx 

C. nictitans 

C. martini 

C. labiatus 

C. stairsi 

C. alhogidaris 

C, grayi 

C. mona 

C. campbelli 

C. Vhoesti 

C. petaurista 

C, ascanias 

C. schmidti — 

C, cephus 

C'. erythrotis 


No. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in mouths. 

693 

11*5 

.' 122 

42 

13 

45 

1 

40 

40 

19 

9 

44 

17 

8 

30 

13 

22 

122 

1 

17 

17 

4 

8 

12 

45 

11 

46 

6 

12 

41 

28 

17 

65 

27 

12*9 

76 

1 

44 

44 

39 

1L7 

66 

2 

7 

11 

2 

3 

5 

37 

17*7 

65 

2 

33*5 

47 


* In this ^eims, I have followed as nearly as possible the synonymy in Mr. R. I. 
Pocock’s revision, P. Z. S. 1907, p. 677. 
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Cercopithecid^ {cent.). 

No. of 
Imliv. 

A V. dur, 
ill months. 

Max. dur. 
in luontlis. 

Cercojnthecus saheeus 

109 

7 

43 

(= ccdlitrichus) 




C, cp.thiops (= griseo-vh'iclis) ... 

24 

14 

60 

C, cyiiosiirus 

59 

13 

87 

0, tantalus 

5 

15 

37 

C, pygerythrus lalandii) ... 

... 146 

8*6 

59 

C, talapoin 

15 

13-8 

34 

C. patas 

40 

6-9 

27 

G. 2^yTrhonotiis 

9 

5-5 

16 

Cercocebits, whole genus 

85 

12*2 

48 

(Mangabey.) 




G, cethiops 

15 

7*5 

48 

G. albigena 

15 

10-3 

42 

G. atery'imus 

1 

5 

5 

G. collaris 

15 

12 

38 

<7. chrysogaster 

1 

12 

12 

G. fuliginosus 

G, hagenbecki 

36 

16 

40 

2 

8 

10 


The Cercopitheques and Mangabejs for the very large number 
of individuals recorded thus show an average duration of about 
one year; the best record, about ten years, must be taken as far 
below the potential longevity of the group, and it is clear that the 
conditions of captivity piass hardly on them. Throughout the 
period in question, they were treated as animals which must be 
protected against cold, and they were allowed no access to the o]3en 
air. 



No. of 

Av. dur. 

Max. dur. 


Indiv. 

in months. 

in months. 

MacacuSj whole genus 

910 

14 

143 

(Macaques.) 

M. assamensis 

1 

5 

5 

M. brunneus 

5 

12-8 

22 

il/. cyclopis 

2 

20 

26 

J/. cynomolgus 

328 

16-5 

130 

M. lasiotus 

3 

28-6 

41 

M, leoninus 

7 

18 

27 

M. nemestrinus 

58 

20 

62 

M. peloys 

3 

10 

16 

M, pileatus 

21 

10 

27 

M. rhesus 

212 

16-6 

143 

M, tcheliensis 

3 

5-3 

7 

M. silenits 

16 

30 

119 

j\L sinicus 

203 

13 

75 

M. speciosvjs 

4 

41 

104 

M. maurus 

7 

18 

73 

M, arctoides 

2 

16-5 

19 

M, rufescens 

2 

8 

15 

M, ocreatus 

9 

11 

28 

M. inuus 

24 

12-3 

38 
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The large mimbei* of Macaque monkeys recorded shows the 
same low average duration, and the same marked difference between 
the average and the maximum duration, although the latter is 
certainly below the potential longevity. A Common Macaque 
occasionally deposited temporarily at the Gardens is stated by 
its owner to be at least 22 years old. It is of significance that 
the highest average relates to Japanese apes, examples of which, 
unlike all the others, were housed in a cage exposed to the open 


air. 


No. of 

Av. dur. 

Max. dur. 


Iiidiv. 

in months. 

ill months. 

Cynointliexus niger 

9 

10 

41 

(Celebes Black Ape.) 

All Baboons 

... 137 

12-2 

113 

Theropithecus gelctda 

'2 

9-5 

10 

Cyiwcephalus anuhis 

12 

12-6 

51 

G. hahouin 

19 

10 

113 

C. doguera 

1 

4 

4 

C. hamadryas 

22 

12 

29 

C. iheanus 

1 

1 

1 

C. le%icop)liceus 

6 

16 

26 

C. mormon 

7 

15 

25 

(7. neumanni 

1 

7 

7 

C, papio 

2 

3 

6 

C, porcarms 

C. sphinx 

43 

12 

50 

21 

15 

41 


Baboons, on the average, show even a lower duration and a 
greater diflerence between the average and the potential longevi- 
ties than Macaques. Since the period in question, a number of 
baboons have been exposed to the air and the average duration is 
notably higher. 


Cebid^. 

No. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in months. 

Chrysothrix sciurea 

44 

9 

108 

(Squirrel Monkey.) 

Cebus, whole genus 

.... 226 

10 

50 

(Capuchins.) 

C. alhifrons 

33 

8-6 

20 

C, apella 

10 

11-8 

27 

C, azarce 

2 

11 

16 

0. capucinus 

39 

7*5 

20 

C , fcduellus 

58 

11-8 

50 

C.jlavescens 

6 

8-5 

12 

C. hypoleucus 

46 

8 

17 

C, lunatus 

9 

17 

39 

G. monachus 

21 

14-3 

42 

G. vellerosus 

1 

15 

15 

G, versicolor 


31 

31 
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Ateles^ whole genus 

(jSpider-monkeys.) 

ui . ater 

A. geoffroyi 

u4, grisescens 

^1. hybr idus 

A, melanochir 

A . jyconiscus 

A. rufiventris 

A. variegatus 

A, vellerosus 

Lagoihrix hmnholdti 

Nyctiinthecus^ whole genus 
(Douroucoulis.) 

N. felinus 

X. ruf 'pes 

iY. trivir gains 

N. vociferans 

Callithrix, whole genus — 
(Teetees.) 

Pithecia, whole genus 

Ouacaria^ whole genus 

MyceteSy whole genus 


No. of 

Av. dur. 

Mav. dur. 

Indiv. 

in months. 

in months. 

107 

5-8 

27 

54 

4-5 

27 

10 

7-9 

24 

1 

2 

2 

1 

9 

9 

31 

8 

20 

4 

5-2 

10 

2 

3 

4 

3 

4-6 

11 

1 

3 

3 

14 

5-2 

IG 

27 

13 

45 

14 

13 

45 

1 

1 

1 

2 

5 

5 

10 

15 5 

28 

5 

4 

8 

IG 

2-7 

7 

7 

3-5 

11 

9 

3-6 

13 


The Cebidfe show the same marked disparity between the 
average duration and the maximum duration, although again the 
latter must be considerably less than the potential longevity. It 
is interesting to notice that the Capuchins and Squirrel Monkeys 
display a higher viability than the others. 


Hapalid^. 

No. of 

Av. dur. 

Max. dur. 

(Marmosets.) 

Indiv. 

in months. 

in months. 

Hajyale^ whole genus 

232 

3-8 

IG 

II. chrijsoleitcos 

1 

7 

7 

II. jacchus 

134 

4-2 

IG 

II. melanura 

1 

6 

G 

II. penicillata 

94 

3-4 

IG 

II. pygmcea 

9 

2-5 

5 

Midas, whole genus 

103 

6 

no 

M. chrysomelas 

9 

G-5 

11 

AI. qeoffroii 

7 

2-4 

4 

AI. labiatus 

1 

4 

4 

AI. mystax 

1 

5 

5 

Al. csdijms 

25 

4 

14 

AL rosalla 

39 

9 

no 

AI. rvfimanus 

11 

4-5 

IG 

AI. ursulus 

17 

4-G 

12 

Amongst the numerous 

Marmosets dealt 

with in the 

record, a 


434 


DR. P. CHALMERS MITCHELL ON LONGEVITY AND 


single case of relatively high longevity, that of a Lion Marmoset 
which lived in the Gardens for over 9 years, has given those of the 
genus Midas an average duration of neai'ly double that of the 
representatives of Ilapale, Even this fortunate instance, however, 
does not disguise the low viability of Marmosets under the 
conditions of their captivity. As these animals spend a large 
part of their time in their sleeping boxes, unwise feeding by 
visitors cannot account for much. On the other hand, they have 
been treated as animals that required special protection from cold 
and fresh air. 

Miss C. Morey informs me that she has kept a marmoset for 
1 6 years ; it was allowed gi’eat freedom and had constant access 
to fresh air. 


LEMUEES. 

No. of 

Av. dur. 

Max. dur. 

Lemurid^. 

liidiv. 

ill loontlis. 

in months. 

Lemur ^ whole genus 

155 

25-3 

134 

L. alhifrons 

16 

43-6 

113 

L. alhimanus 

1 

36 

36 

L, hrunneus 

22 

25 

98 

L. catta 

33 

19 

38 

L. coTonatus 

10 

19-5 

55 

L.Jlavifrons 

1 

45 

45 

L. macaco 

17 

46 

134 

L, mayottensis 

1 

2 

2 

L, mongoz 

7 

39 

122 

L. niger 

3 

63 

107 

L. nigerrimus 

2 

30-5 

43 

L. nigrifrons 

3 

23 

46 

Z. rvjifrons 

13 

27 

113 

L, mjipes 

3 

22 

29 

L, varius 

10 

20*9 

77 

L. xanthomystax 

13 

29 

72 

Ilapalemur simus 

2 

5*5 

8 

//. griseiis 

6 

22 

58 

Chiroqaleus coquereli 

8 

82 

184 

C. milii 

2 

70 

138 

Microcebus smithi 

14 

20 

84 

Galago, whole genus 

61 

22 

86 

G, alleni 

3 

9 

15 

G. crassicaitdata 


16 

34 

G, garnetii 

20 

17-5 

43 

G. maholi 

25 

26*7 

78 

G. mouteiri 

6 

32 

86 

Xycticehus jaraniaits 

1 

21 

21 

X, tardigradus 

29 

13 

49 

Loris gracilis 


3*4 

7 

Perodicticus potto 

18 

9*3 

22 

Chiromys madagascariensis 

3 

36*3 

107 
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With the excei)tioD of the Loris and the Potto, the Lemurs 
show a longer average duration and a liigher niaximnin duration 
than in the case of Monkeys. There still remains, however, a 
very marked discrepancy between the avera.ge duration and t!ie 
maximum duration, although the latter must be regarded as much 
below the probable potential longevity. On the whole, lemurs 
have been kept under conditions not very different from those of 
the monkeys. It is probably in their favour that as they are 
more nocturnal than monkeys, they have escaped to a greater 
extent erroneous feeding by the public, whilst as they are on the 
whole more strictly arboreal than monkeys, the relative absence 
of light and the more equable temperature in the interior of 
warmed houses have not been so damaging to them. On the 
other hand, they are, on the average, smaller than monkeys, and 
as within the same group smaller animals have usually shorter 
lives than larger animals, a longer average duration and a 
liigher maximum duration as compared with monkeys, was not to 
be expected. 

Summary of Qitadrumana. 

It is well known that the higher races of men have a higher 
viability than the lower races ; that is to say, they display a 
greater power of resistance to adverse conditions, to changed 
conditions, and to diseases (although not necessarily to any 
particular disease). It is of interest to find that a still lower 
viability is exhibited by apes and monkeys which as a group 
have an amazingly poor power of resistance to the adverse con- 
ditions of captivity. It is even more interesting to note that 
there is a marked gap between monkeys and lemurs in this respect. 
The fact that the latter on an average live four or five times 
as long in captivity as monkeys, shows a marked difference in their 
constitutions. I may recall a curious by-product of an investi- 
gation into the feeding of snakes made by my friend and colleague 
Mr. R. I. Pocock and myself (P. Z. S. 1907, p. 785), when we found 
that lemurs differed fi'om monkeys in having no fear of snakes. 
Fundamental differences between groups are revealed not only by 
anatomical characters, and in view. of the present tendency to lay 
increasing stress on the anatomical links between lemurs and other 
primates, I think their physiological differences are worth some 
attention. There is, however, another interpretation of the 
liigher viability of lemurs in captivity. The close affinity of man 
and monkeys may render the latter more subject to human diseases 
and therefore more liable to suffer from the vicinity of man. Such 
a question can be answ’-ered only by long records of the causes of 
mortality based on adequate diagnosis. The laborious work of 
ray friend and colleague Mr. H. G. Plimmer, unfortunately does 
not extend back to the period with which my present inquiry deals. 

Even if it be accepted that apes, monkeys, and lemurs are 
creatures of inherently low powei's of resi.stanee, the strikin<^ 
difference between the aver.-ige durations and the maximum 
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durations makes it clear that they have been subjected to adverse 
conditions. Throughout the period to which the figures relate, 
and in a majority of cases since, the conditions of their housing 
have been determined by considei’ations of temperature rathei* 
than of fresh air. The conclusion is inevitable that these con- 
ditions are adverse. This is not the place to discuss the 
construction of houses for animals, but it may be well to say 
that there is no reason to suppose that the other extreme, com- 
j^lete indifference to the jn’ovision of wai*mth' would be much 
better, although it could not be much worse. 

Capt. Stanley Flower’s records show no figures of maximum 
dui'ation greater than those recoi'ded hei'e. 

CAEOTYORA. 


FELIDiE. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
ill months. 

Felts leo (Lion) 

. 53 

45-4 

204 

F. tigris (Tiger) 

. 30 

44*2 

145 

F. (Leopard) 

. 52 

39*9 

164 

F. uncia (Snow-leopard) 

2 

20-5 

40 

F, lynx (Lynx) 

. 8 

57 

169 

F. T'lifa (Bay Lynx) 

3 

55 

122 

F. canadensis (Canadian Lynx) . . 

2 

73 

139 

F. caracal (Caracal) 

9 

63 

131 

F. concolor (Puma) 

. 18 

41-2 

124 

F. onca (Jaguar) 

. 8 

33-5 

123 

I have omitted from these figures a certain 

number 

of entries 


of under one month and which, in most cases, related to very young 
animals or new-born cubs. The highest record in the period, 
17 years, in the case of a Lion, is certainly very much under the 
jDotential longevity of the group, for lions of between 30 and 40 
years old have been known. The discrepancy between the 
average duration and the maximum duration is still great, but 
very much less sei'ious than in the case of apes and monkeys, and 


considerably less than in the case of lemurs, 
gives no higher records. 

No.of 

Indiv. 

Capt. Stanley Flower 

Av. dur. Max. dur. 

in months. in months. 

F. nehtdosa (Clouded Tiger) 

1 

62 

62 

F. serval (Serval) 

22 

21-7 

98 

F. servalina (Servaline Cat) 

5 

9 

45 

F. temmincki (Golden Cat) 

4 

24 

65 

F. viverrina (Yiverrine Cat) 

4 

51 

112 

F. hengalensis (Bengalese Cat) 

22 

16 

77 

F. planiceps (Rusty Tiger Cat) ... 

2 

5 

5 

F. ruhiginosa (Rusty Spotted Cat). 

2 

1-5 

2 

F, chrysothrix (Red Tiger Cat) 

1 

1 

1 

F. catiis (Wild Cat) 

31 

15 

110 

F, chans (Jungle Cat) 

15 

47 

118 
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No. of 
Indiv. 

Felis caffra (Kn.fier Cn.t) 

F, maniculata (Fettered Cat) 2 


F. yaguarnndi (Yaguarimdi Cat)... 5 

F. eyra (E)M'a Cat) 10 

F. pardalis (Ocelot) 5G 

F. tigrina (Tigrine Cat) 4 

F. geoffroii (GeofFroy’s Cat) 10 

F. passernin (Pampas Cat) 2 


Av. dm*. 

Mnx. dui-, 

in months. 

in month; 

1 

O 

ir-b 

1 

35 

1 

19 

.) 

109 

17 

152 

;i 

5 

17*8 

1 03 

8 

10 


The records of average and maximum duration of these smaller 
Cats are very irregular, and in many cases the numbers are too 
small for the result to be more than accidental. We do not know 
what is the potential longevity of the smaller cats ; it may be 
expected to be less than that of large cats, and has been estimated 
at something over twenty years. It is clear that the difference 
between average duration and potential duration has been much 
greater in the case of the small cats than in that of the large 
cats. The domestic cat is notoriously a hardy animal, and I 
should hesitate to infer a lower viability for small cats than for 
large cats. In the first place, throughout the period under dis- 
cussion, the majority of the large cats were kept in the Lion House, 
a building in which the ventilation and bulk of air per inhabitant 
were fairly good, whilst, although there was not free communi- 
cation with the outer air, there were outdoor cages, to which on 
occasion the animals had access. The smaller cats, on the other 
hand, were kept in a smaller and darker • house, with much less 
ventilation, more heating, and no access to the open air. In the 
second place, there is an important natui'al difference with regard 
to feeding, which has not been allowed for systematically. The 
larger cats are accustomed to make an occasional kill, and to 
return to a carcase even after it is putrid. The smallei* cats, on 
the other hand, devour their smaller prey as soon as they have 
killed it, and unless under the pressure of serious hunger, take 
nothing except quite fresh food. In accordance with theii* natural 
habits, the larger cats are little injured by food wdiich is not quite 
fresh, whilst the smaller forms are highly susceptible to intestinal 
ailments arising from the quality of their food. I am convinced 
that the necessity for exti'eme care in the quality of food given to 
the smallei* cats has not been sufficiently realized. 

I do not think there can be any doubt, however, that both with 
smaller and larger Felidae, the necessity of access to the open air, 
at the choice of the animals, has not been appreciated, and that 
the low" viability under menagerie conditions is due to this neglect. 
Most of them are partly nocturnal, many of them cocer a wide 
climatic range, and as in many, if not all furred animals, the 
thickness and length of their coat increase rapidly with exposure 
to low temperatures. No doubt provision for basking in the 
sun, or for warming themselves in artificially-heated retreats, is 
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necessary in most cases, but even more necessary is constant 
access to the open air, by night and by day, at the free choice of 
the animals. 

/ \ No. of Av. dur. Max. dur. 

!FeLID.E Indiv. in months, in months. 

Cyncdurits jiihcitus 17 30 78 

Crypto^wocta ferox {Ovy^to^voQt^) ... 2 4*5 5 

Capt. Stanley Flower records a duration of over 9 years for 
a Cheetah, the animal being still alive. 


YlVERRIDiE. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dnr. 
in months. 

Viverra^ whole genus 

... 19 

65 

181 

F. civetta (African Civet) 

... 14 

66 

181 

V. tangalunga fSumatran Civet) ... 

... 4 

40 

81 

V. zihetha (Large Indian Civet) ... 

1 

143 

143 

Viverricitlcij whole genus 

... 12 

33*5 

93 

V. malaccensis (Indian Civet) 

Y. schlegeli (Schleofel’s Civet) 

... 11 

34-5 

93 

... 1 

23 

23 


We have no information as to the potential longevity of Civets, 
but the record of 15 years is no doubt considerably too short. On 
the other hand, their average duration of life has been good ; it 
is interesting to notice that, although these are at least as typically 
tropical animals as the majority of the Felidae, they have been 
for the most part kept out of dooi’S in un warmed shelters. 


Genettci, whole genus 

G,felina (Feline Genet) 

G. pardina (Pardine Genet) 

G. seneyalensis (Pale Genet) 

G. tigrina (Blotched Genet) 

6r. vtdgaris (Common Genet) 

Paradoxurus, whole genus 

F. aureus (Golden Paradoxure) 

P, grayi (Gray’s Paradoxure) 

P. niger (P. prehensiliSj P. pallasi, 
P, hermapliroditas) (Common 
Paradoxure). 

P. larvatus (^Masked Paradoxure) 

P. ^eitcom?/s^aa;( White- whiskered Para- 
doxure). 

P .jyhilippensis (Philippine Paradoxure) 
Arctogale leucotis (Three-striped Para- 
doxure). 

^1. tvivirgata 

Hemigalea hardtoickii (Hardwicke’s 

Hemigale). 

Arctictis hinturong (Binturong) 


46 

30 

148 

2 

16 

16 

4 

47-5 

148 

4 

8 

17 

22 

35 

122 

14 

27 

101 

58 

35 

185 

3 

16 

35 

3 

55 

99 

35 

25-8 

111 


8 

64 

185 

4 

53 

166 

5 

28 

102 

8 

40 

132 

1 

5 

5 

2 

5*5 

7 

8 

39 

82 
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Xo. of 
Iiuliv. 

Av. dnr. 
in months. 

Max. dm* 
in monthi 

Nandinia hinotata (Two-spotted Para- 

16 

32 

85 

doxure). 

Galidia elegans (Elegant Galidia) 

2 

4*5 

9 

Herpestes, whole genus 

152 

20-8 

105 

H. cdbicauda (White-tailed Ichneumon) 

3 

31*3 

75 

(Maccarthy’s ,, ) 

4 

15 

20 

H. gcdera (Marsh ,, ) 

9 

31 

57 

H, gracdis (Slender „ ) 

5 

17-4 

35 

//. griseus (Grey „ ) 

70 

14 

53 

H, ichneumon (Egyptian ,, ) 

15 

40 

91 

II. auro-punctatus (Spotted ,, ) 

30 

18 

57 

II. pulveridentiis „ ) 

7 

47 

105 

H. smithi (.Ruddy „ ) 

9 

22 

35 

Cynictis penicillcda (Levaillant’s 

18 

32 

145 

Cynictis). 

Crossarchus ohscurus (Kusimanse) ... 

5 

15-6 

49 

C.fasciatus (Banded Ichneumon) 

24 

32*8 

92 

Suricata tetradaciyla (Suricate) 

45 

12-6 

58 


The Genets, Paradoxnres, Ichneumons, and Suricates are small 
carnivores varying in their diet from purely carnivorous (in- 
cluding small mammals, birds, reptiles, eggs, insects) to a mixed 
and partly frugivorous or vegetarian type. What their potential 
longevity may be is quite unknown, but the records of maximum 
duration going to over fifteen years are unexpectedly high for these 
small animals. The average duration varies very much, but is 
lower than in the case of the civets. During the period covered 
by the records, the genets, paradoxures, etc., unlike the civets, have 
been kept in most cases in a warmed house, without access to the 
open air. 

Capt. Stanley Flower has no higher records. 


PROTELID.E. 

No. of 
Indiv. 

Av. duv. 
in months. 

Max. dur. 
in months. 

Proteles cvistatus (Aard-Wolf) 

6 

53 

155 

We have no information as 
aberrant animal, but it appears 

to the potential longevity of this 
; to have a high viability. 

Hy^nid^; 

Hycena^ whole genus 

43 

29*5 

160 

H. hrunnea (Brown Hysena) .. 

5 

30*2 

56 

II. crocuta (Spotted „ ) .. 

11 

58-7 

160 

H. striata (Striped „ ) .. 

27 

17*6 

74 


FTothing is known as to the potential longevity of hyenas, and 
the record of 13 years in the Gardens may possibly be a fair age 
for these animals. They have been kept at the Gardens in cages 
under cover, exposed on one side to the open air and provided 

29 ^ 
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with hot-water pipes. They have had little room for exercise. 
The low’er viability of the striped species is difficult to explain. 
Capt. Stanley Flower quotes a Spotted Hysena and a Striped 
Hyaena, each with a duration of over 10 years, and still alive. 


Canidae. 

No. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in months,. 

Canis luptcs (Common Wolf) 

18 

29 

72 

C. hodopIi?/lax (J^psLiiese „ ) 

1 

90 

90 

C. pallipes (Indian „ ) 

5 

42 

149 

C. latrans (Prairie ,, ) 

4 

59 

115 

C. antai'cticus (Antarctic ,, ) 

2 

4P5 

64 

C. niger (Black ,, ) 

2 

75 

90 

All Wolves 

32 

40 

149 

C. anthus (North -African Jackal) 

36 

13-3 

82 

C. aureus (Common ,, ) 

16 

22'4 

122 

C. lateralis (Side-striped ,, ) 

8 

24 

56 

C. inesomelas (Black-backed ,, ) 

39 

19 

164 

All Jackals 

99 

18 

164 

C. dingo (Dingo) 

11 

43 

145 

(7. {Ciion)primoivus (Indian Wild Dog) 

6 

35 

55 

C. {Cuon) rutilans (Malay Wild Dog) . 

4 

22 

28 

C. juhatus (“ Maned Wolf ’’) 

2 

15*5 

23 

C. azarce (Azara’s Dog) 

19 

35 

103 

C. cancrivoribs (Crab-eating Dog) 

19 

15 

60 

C. magellanicus (Magellanic Dog) 

4 

32 

100 

C.fidvicaudus (Bed- tailed Dog) 

C. fidvipes (Bed-footed Dog) 

1 

53 

53 

1 

16 

16 

C. {Nyctereiites) procyonoides (Baccoon 

13 

26 

69 

Dog). 




C. microtis (Small-eared Dog) 

1 

4 

4 

All fox-like Dogs 

58 

27 

103 

C. argentatus (Silver Fox) 

1 

48 

48 

C. hengalensis (Bengal Fox) 

12 

21 

68 

C. cerdo (Fennec Fox) 

10 

24*9 

110 

C. chama (Silver-backed Fox) 

15 

19 

62 

C.famelicus (Syrian Fennec) 

5 

14-4 

32 

G.fidvus (Bed Fox) 

21 

30 

97 

C. lagopus (Arctic Fox) 

24 

48*8 

132 

(7. leucopus (Indian Desert-Fox) 

6 

50 

91 

C. niloticus (Egyptian Fox) 

9 

32-5 

77 

C. pallidus (Pale Fennec Fox) 

5 

15 

60 

C. velox (Kit Fox) 

5 

34 

71 

C. rirginianus (Virginian Fox) 

11 

12-6 

30 

<7. vulpes (Common Fox) 

41 

14-6 

87 

All Foxes and Fennec Foxes 

165 

26-7 

132 

Lycaon pictus (Cape Hunting-Dog) ... 

6 

19'3 

56 

Icticyon venaticus (Bush-dog) 

1 

2-5 

4 

Otocyon megalotis (Long-eared Fox) . . . 

4 

4*5 

8 


The potential longevity of Canine animals is probably not much 
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more tluin thirty years. Ray Laiikester * has recorded a domestic 
dog of 34 years; the oldest Metchnikoff was able to procure was 
22 years and was very decrepid. The maximum record in this 
list — a Jackal which lived in the Gardens for nearly fourteen years, 
but the age of which on arrival is unrecorded, — is, therefore, not 
at all unexpected. The viability varies roughly with size, the 
wolves having a better average than jackals, small wild dogs 
and foxes. Within the period recorded, so far as I can ascertain, 
the wolves have been freely exposed to the open air, whilst many, 
although not all, of the smaller animals have been provided with 
artificial heat. 

Capt. Stanley Elower has no higher records. 


Mustelid^. 

No.yf 

Indiv. 

Av. dur. 
in mouths. 

Max. dur. 
in months. 

Jlitstela, whole genus 

38 

29 

123 

J/. erminea (Common Stoat) 

7 

21 

39 

J/. foina (Beech-Marten) 

5 

48-4 

84 

M, martes (Bine- Marten) 

7 

27 

107 

J/. 'pennanti (Canadian Marten) 

1 

123 

123 

M. putorhis (Pole-cat) 

11 

10*6 

26 

J/. vulgaris (Weasel) 

7 

38-7 

94 

Gido Inscus (Glutton) 

6 

42 

64 

Galictis harhara (Tayra) 

13 

30 

95 

G, vittata (Grison) 

12 

41 

117 

Ictonyx frenata (Banded Zorilla) 

1 

2 

2 

I. lyhica (Lib}^an Zorilla) 

8 

8-5 

41 

/. zorilla (Cape Zorilla) 

18 

15 

65 

Helictis subaurantiaca (Orange-bellied 

1 

48 

48 

Helictis). 




Mellivora capensis (Cape Ratel) 

1 

208 

208 

M. indica (Indian Ratel) 

1 

152 

152 

Taxidea americana (American Badger) 

2 

130 

145 

Meles anhuma (Sand Badger) 

3 

79 

152 

J/. lepiorliynchus (Sharp-nosed Badger) 

1 

9 

9 

M. taxus (Common Badger) 

26 

32 

137 

All Badgers 

32 

41-5 

152 

Mephitis mephitica (Canadian Skunk) . 

5 

25 

50 

Conepatus magmrito (Chilian Skunk) . 

5 

21 

49 

Lutra leptonyx (Small-clawed Otter)... 

2 

7 

10 

L. nair (Indian Otter) 

3 

32 

52 

Z. vulgaris (Common Otter) 

36 

40 

87 


The average and maximum durations of the various Musteline 
carnivores vary irregularly. The longest duration, 17 years for 
a Cape Ratel, is surpassed by an Indian Ratel which has been for 
20 years in the Gardens and is still alive. It is clear that the 
potential longevit}^ of the Mustelines is high, if their relatively 

* Quoted by E. Metchnikoff, ‘The Prolongation of Life,’ English Translation. 
Heinemann, London, 1907. 
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small size be consiclerecl. The apparent low viability of many of 
these animals may be attributed partly to their fierce and active 
disposition, from which it comes about that captured animals are 
frequently young or feeble, and that after captui’e thei ‘0 is heavy 
mortality from fighting and injury. But there is a marked effect 
of the mode of housing ; the ratels and badgers have been kept in 
open-air enclosures, whilst a majority of the other forms have been 
housed in small cages in dark, warmed and badly- ventilated 
houses. 

Capt. Stanley Flower has no higher records. 


Procyonidje. 

No.yf 

Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Procyon cancrivorus (Crab-eating 

10 

68 

190 

Baccoon). 



165 

P. lotor (Baccoon) 

24 

50 

JVasica narica (White-nosed Coati) . 

35 

14 

46 

W. rufa (Bing- tailed Coati) 

63 

12-5 

62 

CQTColejjtes caudivolvulm (Kinkajou) 

30 

30 

75 

Bassaris asiuta (Cunning Bassaris) . 

5 

10-6 

29 

Bassaricyon alleni (Allen’s Bas- 

1 

66 

66 

saricyon). 




The Procyonidfe are another group regarding the 

potential 


longevity of which we have no information. The i^ecord of nearly 
16 years for a Kaccoon shows that the group in this respect 
resembles the larger mustelines. It is noteworthy that the 
average longevity of the Baccoons, which have been kept out of 
doors, is very much higher than that of the Coatis, which have 
been kept indoors. 


^LURID^. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dnr. 
in months. 

jBhtrus fidgens (Panda) 

2 

32 

64 

Ursid^. 




Ursus^ whole genus 

75 

68-9 

400 

U. americanus (Black Beai-) 

12 

73 

205 

(J, arctos (Brown ,, ) 

20 

23-6 

133 

U, horribilis (Grizzly ,, ) 

1 

164 

164 

(7. (Isabel line ,, ) 

4 

84 

153 

U. japonicus (Japanese ,, ) 

2 

109-5 

123 

U. malayanus (Malay ,, ) 

5 

91 

247 

(J. marltimus (Polar ,, ) 

8 

102 

400 

U. ornatus (Spectacled ,, ) 

2 

96 

163 

P.y)tSca^or(IIairy-eared ,, ) 

' 1 

309 

309 

U. syriacus ,, ) 

8 

107-6 

259 

67 ^itoa7iMs(Himalayan ,, ) 

12 

39 

179 

2Ielursus ursinns Bear) 

9 

41 

109 


The duration of over 33 years attained by a Polar Bear may 
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possibly approach the potential longevity of bears, for the con- 
ditions provided, affording exercise, constant access to fresh air 
and to shelter, and regular food, must be more natural than in 
the case of most animals in captivity. The average duration 
of life of the bears is probably low on account of the number of 
cubs which are included and which had received unwise treatment 
as pets. Nevertheless, the average longevity is higher than in 
the case of any other large carnivora, and it is interesting to 
notice that during the period dealt with these animals, although 
not given good room for exercise, were freely exposed to the open 
air, and at the same time provided with some artificial heat. 

Oapt. Stanley Flower’s records are much lowei*. 


Otariid^e. 

No. of 

Av. dur. 

Max, dur. 

Indiv. 

ill months. 

in months. 

Otar'm., whole genus 

6 

108 

210 

0. californiana (Califoi-nian Sea-lion) . 

1 

51 

51 

0. hooker i (Hooker’s „ ) . 

2 

18 

34 

0. juhata (Patagonian ,, ) . 

2 

199 

210 

0. pusilla (Cape Sea-lion) 

1 

151 

151 

Hcdidioerus gryiiihus (Grey Seal) 

7' 

17 

73 

Phoca vitiillna (Common Seal) 

25 

20 

172 

Monachvs albiventer (Mediterranean 

2 

17 

34 

Seal), 




Cystoidiora cristata (Bladder-nosed 

7 

4-5 

26 


Seal). 

Sea-lions and Seals evidently at least equal in potential longevity 
other members of the order Carnivora of large size. The relatively 
low average duration is due to the very heavy mortality of young 
and newly caught animals. The greatest number of deatlis are 
of animals that have lived only a few months in the Gardens ; if 
they survive that period, and only a small proportion do survive 
it, their duration of life is very good. They have free access to 
open air, and no artificial heat. 


Summary of Carnivora. 

Carnivom are generally regarded as animals with relatively long 
lives and high viability, and the recoids given above support such 
a view. It is cuiaous, moreover, how the maximum durations 
correspond roughly with the sizes of the animals. Bears reached 
33 years, Lions and Tigers 17, Sea-lions 17, the smaller Cats 13, 
Viverrids 15, Hy?enas 13, Jackals 13, Badgers 12, smaller Dogs 
and Foxes 10, Mustelines 10. On the other hand, comparison of 
average durations with maximum durations shows in the clearest 
way that those animals have lived best which have had the readiest 
access to fresh air, that, in fact, darkness and the bad air of 
heated liouses are much gieater dangers to life than cold. 
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INSECTIYOKA. 


SoRECID.^:. 


No. of 
liidiv. 


Crocidura coiridescens (Bluish Shrew) . 1 


Erinaceid^. 

Erinaceus, whole genus 58 

E, cdhiventris ( White-bellied Hedgehog) 1 

E. algirus (Algerian Hedgehog) 3 

E, auritus (Long-eared „ ) 8 

E. collar is (Collared „ ) 6 

E. em'opccits (European „ ) 33 

E . frontalis „ ) 1 

E. (Small -footed „ ) 1 

Tupaiid^. 

Tttpaia peguana (Peguan Tree-Shrew) 1 
T. tana (Tana Tupaia) 1 

Centetid^. 

Centetes ecaudatus (Tenrec) 11 


Av. dur. Max, dm*, 
ill ftioiiths. ill months. 
1 1 


10 

1 

28 

12 

19 

7 

1 

1 


54 

1 

35 

24 

54 

20 

1 

1 


22 22 

28 28 

10-5 24 


I do not know of any infoi’mation as to the potential longevity 
of Insectivora, and the few records which I have found would 
appear to show that both the viability and the longevity of these 
animals under the conditions of captivity are bad. They have 
invariably been kept indoors, in small cages in houses heated in 
w’inter. 

Capt. Stanley Flower’s records are all low, the maximum being 


34 months for a Long-eared Hedgehog. 
CHIROPTEBA. 

No. of 

Av. dur. 

Max. dur. 

Pteropodid^. 

ludiv. 

in months. 

ill months. 

Pterop%(jS., whole genus 

42 

30 

205 

F . foi'mosus (Formosan Fruit-bat) . 

3 

62 

94 

F. goiddi (Gouldian ,, ) . 

1 

58 

58 

F. medius (Indian ,, ). 

30 

27 

205 

F. poliocephalus (Australian ,, ) , 

6 

22 

83 

F. pselapJion (Bonin ,, ) . 

1 

26 

26 

F. scapidatus (Scapulated ,, ) . 

1 

7 

7 

Cynonycteris collar is (Collai’ed 

Fruit-Bat). 

13 

18 

108 

Cynopterus marginatus (White-eared 
Fruit-Bat). * 

4 

24 

30 


Metchnikofl* has already recorded from the London Zoological 
Gai’dens the case of maximum duration amounting to 17 years 
in a Fruit-bat, and has pointed out that the probable maximum 
longevity of such bats is high. The records show that the viability 
under existing conditions is not good, as wherever there is a 
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considerable number of specimens, the average duration is much 
below the maximum duration. There is no difficulty about feeding 
these animals, bat they have always been treated as creatures 


requiring protection from cold and 
Capt. Stanley Flower records 
11 years’ duration and still alive. 

Y ESPERTILIONID^. 

Yesi^ertilio noctula (Great Bat) . . . 

V, nattereri (FTatterer’s Bat) 

Plecotits auritus (Long-eared Bat) 


indiffierent to fresh air. 
a Collared Fruit-bat of over 


No. of 

Av. diir. 

Max. dur. 

liidiv. 

in months. 

in months. 

10 

1-9 

5 

12 

1 

1 

11 

•09 

1 


Bats are popularly supposed to be long-lived animals, but these 
records show only the complete failure to keep them in captivity. 
The chief difficulty has been to induce them to feed. 


RODEXTIA. 


SCIURID.E. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

/Sciitrus, whole genus 


273 

15*5 

181 

A. cestivcms (Tropical Squirrel) . 


2 

22-5 

41 

/S. arizonensis (Arizona ,, ) . 


1 

39 

39 

S. atrodorsalis (Dark-backed „ ) . 


1 

10 

10 

S. bicolor (Jelerang „ ) . 


4 

10-5 

23 

A, caniceps (Hoary-headed ,, ) . 


1 

114 

114 

A. castaneiventris (Chestnut - bellied 

2 

71 

107 

Squirrel). 

A. cinereiis (Grey Squirrel) 

24 

48-7 

181 

S. ej)Mppium (Saddled ,, ) 


1 

64 

64 

S. (White-banded Squirrel) 

2 

13-5 

15 

S. gy'iseus (Western Grey „ 

) 

3 

25 

40 

S. griseo-Jlavus (Guatemala „ 

) 

1 

34 

34 

S. hudsoniits (Hudson- Bay „ 

) 

9 

40-5 

99 

A. liypopyrrhus (Dorsal „ 

) 

20 

34-4 

89 

-j- dorsalis. 

S. ludovicianus (Yellow-footed „ 

) 

2 

29-5 

56 

S. macrurus (Grizzled Hill ,, 

) 

2 

13-5 

19 

S. madagascariensis (Madagascar ,, 

) 

1 

4 

4 

A. onaximus (Malabar „ 

) 

19 

21-5 

75 

= indicus. 

S. nigro-vittatus (Malayan „ 

) 

1 

34-5 

68 

S.palmartcm (Palm ,, 

) 

35 

3-2 

14 

S. plantani (Plantain „ 

) 

15 

22 

53 

S. prevosti (Prevost’s „ 

) 

8 

13-5 

34 

A. (Dwarf ,, 

) 

2 

8-5 

12 

S. pygerythrus (Blanford’s „ 

) 

1 

2 

2 

S. stramineus (Fraser’s „ 

) 

2 

8 

8 

8. syriacus (Syrian ,, 

) 

3 

59 

69 

8. tennenti (Tennent’s „ 

) 

5 

25-4 

42 

8. tristriatus (Three- striped ,, 

) 

4 

3-5 

5 
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Ko.of 

Av. dur. 

Max. dur. 


Indiv. 

in months. 

in months. 

Scmrus variahilis (Variable Squirrel) 

2 

73 

75 

S. variegatus (Red-bellied ,, ) 

13 

36 

129 

S, vulgaris (Common ,, ) 

77 

6 

20 

S. vidpina (Vulpine „ ) 

10 

36 

85 

Xerus^ whole genus 

24 

9*8 

41 

X, ervihroiyus (Red -footed Ground 

7 

8 

19 

Squirrel), 

X. getulus (Getulian Ground 

11 

10*5 

41 

Squirrel). 

X, setosus (Bristly Ground 

6 

10 

15 

Squirrel), 

Tamias, whole genus 

16 

26 

84 

T. asiaiicus (Asiatic Ground Squirrel) 

3 

8 

23 

7^. ( Side-striped „ „ ) 

1 

21 

21 

T. striaius (Chi 2 iping Squirrel) 

12 

31- 

84 

Fteromys^ whole genus 

5 

61 

163 

F. albo-rufus (Red-bellied Flying- 

1 

163 

163 

Squirrel), 

F. inornatus (Large Red Flying- 

1 

2 

2 

Squirrel). 

F. leucogenys (White Cheeked 

1 

101 

101 

Fl 3 ung- Squirrel). 

F, magnijicus (Red -bellied Flying- 

1 

36 

36 

Squii-rel). 

F, oral (Large Brown Flying- 

1 

3 

3 

Squirrel). 

Sciuropierus^ whole genus 

14 

15 

61 

S.fimhriatus (Grey Flying-Squiri*el) . 
S. layarcU (Layard’s ,, „ ) . 

11 

13*7 

61 

1 

1 

1 

S, volucella (American „ „ ) , 

2 

30 

37 

= volans. 

Spermophilus^ whole genus 

A. citillus (European Souslik) ... 

24 

17 

132 

5 

7-4 

11 

S, grammurus (Line-tailed ,, ) ... 

1 

119 

119 

S, mexicanus (Mexican „ ) ... 

3 

47 

132 

S. mongolicus (Mongolian „ )... 

4 

10*7 

22 

jS, tridecimlineatus (Thirteen-striped 

11 

5*5 

22 

Souslik). 

Arctomys^ whole genus 

23 

64 

164 

A. caudatus (Long-tailed Maianot) . 

1 

15 

15 

A . himalayanus (Himalaj^an „ ) . 

1 

79 

79 

A. hodgsoni (Hodgson's ,, ) . 

2 

73*5 

74 

A. marinotta (Alpine ,, ) . 

10 

82 

164 

A., monax (Quebec ,, ) . 

9 

57 

116 

Cynomys ludovicianus (Pmirie ,, ) . 

48 

30 

98 


I am unacquainted with any published observations as to the 
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longevity of Squirrels and other members of the Sciuridae, and it 
was a surprise to find that a Squirrel had lived over fifteen years, 
a Flying-Squirrel over thirteen, a Souslik eleven, and a Llarmot 
over thirteen. It first occurred to me that as these animals 
have not an individuality that is very obvious, mistakes with 
regard to individuals might have confused the records. Such an 
explanation, however, does not cover the facts ; it would apply at 
least equally well to the Common Squirrel, the 77 examples of 
which showed no case of great longevity and a very low avei'age, 
and it could not possibly account for the many cases of high 
longevity, where only two or three examples are recorded through- 
out the pei-iod of thirty-three years'. We must take as established 
the striking fact that squirrel-like animals have a very high 
potential longevity in propoilion to their size and in comparison 
with other vegetable-feeding forms, as the latter are on the whole 
relatively short-lived. The average duration and therefore the 
viability of the group appears to vary much ; some species are 
almost uniformly unsuccessful, whilst others show a distribution 
of durations veiy close round the average. Taking the group as 
a whole, however, it has shown a relatively high viability just as 
it has a relatively high maximum longevity. It is particularly 
interesting to reflect that during the greater part of the period to 
which the figures relate, most of these squii-rels were housed in 
outdoor cages freely open to the air, with no artificial heating, 
but with small nesting-boxes as retreats. 


Castorid^. 

Castor fiber (European BeaA^er) 
C. canadensis (Canadian ,, 


No. of Av. cl"ur. AJax. dur. 
Iiidiv. in montlis. in months. 

4 4-2 7 

30 40-3 130 


The great difference in viability between European and Canadian 
Beavers is remarkable. The average of the latter is relatively 
low on account of the large proportion that lived only a few 
months ; if two or three months were survived these beavers usually 
lived some years. The number of European beavers within the 
period is small, and it may well be that it included no healthy, 
nearly adult individual. 


Myoxid^. 

No. of 
Iiidiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Mvoxus. whole efenus 

23 

14-6 

35 


21yoxus dryas (Oak Dormouse) 

6 

12-5 

30 

M. glis (Fat ,, ) 

3 

14-3 

34 

J/. quercinus (Garden ,, ) 

14 

15-5 

35 

Muscardinus avellanarius (Common 

17 

3*5 

13 

Dormouse). 




The relative low viability of, or 

failure 

Avith, the 

common 


English Dormouse is remarkable. A high longevity is not to be 
anticipated for dormice, although I am unaware of any recorded 


448 


DR. P. CHALMERS MITCHELL ON LONGEVITY AND 


observations. Throughout the period in question, these animals 
were kept in a badly ventilated house, usually kept hot. 


MURIDiE. 

No. of 
Iiidiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Ilydromys chrysogaster (Golden-bellied 

6 

11 

17 

Beaver-rat). 




Gerhillus^ whole genus 

179 

19 

54 

G, cegyptius (Lesser Egyptian 

39 

9 

42 

GerbiUe). 




G. campestris (Field GerbiUe) 

G. hidicus (Indian ,, 

2 

15 

32-5 

17 

36 

32 


G. longifrons (Long-fronted Gei’bille) 

79 

18-8 

54 

G, pygargus (White-rumped ,, ) 

2 

17 

28 

G. pyramidum (Large Egyptian ,, ) 

14 

14 

24 

G. rohustits (Robust ,, ) 

G. shawl (Shaw’s „ ) 

2 

12 

16 

26 

18-8 

35 

Psammomys ohesus (Fat Sand-Rat) . 

1 

17 

17 

Georychus capensis (Cape Mole-Rat) . 

1 

11 

11 

Cricetus frumentarius (Common 

12 

17 

27 

Hamster). 




Cricetomys gamhianus (Gambian 

8 

20 

33 

Pouched Rat). 




]\hiSj whole genus 

64 

16 

50 

M. arhoricola (Sydney Bush-Rat) ... 

3 

45 

50 

M. handicota (Bandicoot Rat) 

2 

19-5 

21 

M. harharus (Barbary Mouse) 

M. hlanfordi (Blanford’s Rat) 

20 

19-5 

33 

3 

5 

8 

J/. cervicolor (Fawn-coloured Mouse) 

2 

13-5 

18 

il/. exulans (Pacific Mouse) 

9 

3-6 

7 

M, mimitus (Harvest Mouse) 

10 

15*5 

33 

M. ratius (Black Rat) 

13 

17 

41 

M. sylvaticm (Long - tailed Field- 

2 

4-5 

7 

Mouse). 




Isomys variegatas (Varied Field-Rat) 

7 

52 

81 

Acomys hunteri (Hunter’s Spiny 

11 

38-4 

53 

Mouse). 




Arvicola, whole genus 

14 

8 

25 

A. agrestis (Short-tailed Vole) 

7 

8'3 

25 

A. am 2 yliibius {W ?Aqy Vole) 

5 

9 

16 

A . pratensis (Bank Y ole) 

2 

7-5 

14 

Myodes (Norwegian Lemming) 

5 

5 

19 

Fiber zibetliicus (Musquash) 

7 

14 

75 


The only published statement regarding the age of mice with 
which I am acquainted, is Metchnikoff’s assignment of “ five or 
six ’’ years as their limit. It may be supposed that the lai'ger 
forms have a higher potential longevity. The maximum duration 
in the record is nearly 7 years in the case of an Egyptian Field 
Rat. Comparatively few of the maxima approach this figure, and 
the relation between the maximum and average durations is fairly 
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close. As in proportion to tlieir size tliese rodents have rather a 
high viability, it must be supposed tliat the conditions of detention 
in the interior of a house are not very unfavourable to them. 


SPALACIDiE. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Rhizomys haclius (Bay Bamboo-Rat) . 

5 

17-4 

41 

Dipodid^. 




Dijms cegyptius (Egyptian Jerboa) ... 

48 

18-8 

56 

1). hirtipes (Hairy-footed Jerboa)... 

30 

16 

36 

Dijjoclillus siraoni (SimoiTs Dwail 

3 

20 

23 

Jerboa). 




7). campestris (Dwarf Jerboa) 

1 

12 

12 

Alactaga indica (Indian Jerboa) 

1 

14 

14 

A. decumana (Persian Jerboa) 

2 

10-5 

13 


If Jerboas can be compared with rats and mice, the record of 
nearly five years for an Egyptian Jerboa is what might be ex- 
pected, but the maxima for most of the species and the average 
durations show a low viability. The Jei*boas have always been 
kept in a warmed house. 


Octodontida:. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Octodon cumingi (Cuming’s Octodon) . 

35 

24 

62 

Ctenodactylus gundi (Gundi Rat) ... 

2 

5*5 

7 

Myopotamus coyp>u (Coypu) 

39 

30 

121 

Capromys hrachyiirus (Short-tailed 

3 

11 

15 

Capromys). 




C, pilorides (Fournier’s Capromys) ... 

5 

36 

116 

Aidacodus sioindernianus (Gi*oiind- 

2 

10*5 

16 

Rat). 





Some of the Octodontid?e are relatively large rodents and the 
record of 10 years for a CoyjDu is not surprising. The viability 
as shewn by the average duration is not high ; in the case of the 
Coy pus, which have always been provided with access to the open 
air, the average duration is lowered by high mortality amongst 
young born in the Gardens. 


Hystricid^. 

No. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in months. 

Hystrix^ whole genus 

34 

89 

245 

77. cristata (Crested Porcupine) ... 

26 

70'9 

245 

R. javanica (Javan ,, ) 

6 

123 

181 

H. longicauda (Sumatran ,, ) 

2 

137 

163 

Atherura africana (African Brush- 

8 

26-3 

117 

tailed Porcupine). 



ti 

A. (Indian Brush-tailed ,, ). 

2 

29 

50 

Erithizon dorsatus (Canadian Por- 

3 

18-3 

32 

cupine). 




SpJiingurus^ whole genus 

18 

23 

107 
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Sphinqurus insidiosics (Guianan Tree 

No. of 
Xndiv. 

1 

Av. dur. 
in months. 

40 

Max. dur. 
ill months. 

40 

Porcupine). 

S, mexicanus (Mexican Tree Por- 

1 

7 

7 

cupine). 

S. pvehensilis (Brazilian Tree Por- 

9 

15 

47 

cupine. 

8. spinosus (Spiny Tree Porcupine) . 

1 

1 

1 

S. villosus (Hairy ,, ,, ) . 

6 

40 

107 

The Porcupines are another set of animals 

regarding 

the Ion- 


gevity of Avliich I am unaware of published information, and it is 
most interesting to find that they attain considerable ages, the 
record of over twenty years for a common porcupine being re- 
markable for. a i‘elatively small vegetable -feeding animal. The 
high average duration (over 7 years) of the whole genus Hystrix 
shows that these animals have a high viability. The contrast 
between the records of maximum and average durations for the 
genus Uystrix and those for other genera is extremely interesting. 
In the period in question, the species of Hystrix have been given 
free access to the open air and unheated shelters, whilst examples 
of other genera have been for the most part kept inside artificially 
heated houses. 


Capt. Stanley Flower’s record cases ai^e not so high. 


CniNCIIILLID^. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Chinchilla lanigera (Chinchilla) 

Lagotis cuvievi (Cuvier’s Lagotis) ... 

38 

30 

84 

1 

18 

18 

Lagostomus trichodactylus (Yiscacha) 

30 

32 

81 

Dasyproctid.e. 




Ccdogenys paca (Spotted Cavy) 

35 

22 

92 

Basyprocta^ whole genus 

lUl 

31 

109 

D. acouchy (Acouchy) 

4 

33-5 

61 

D. aguti (Golden Agouti) ■ 

D. azarce (Azara’s ,, ) 

20 

27-7 

101 

3 

94 

109 

D. cristata (West Indian Agouti) 

29 

27 

99 

D. isthmica (Central American ,, ) 

15 

31 

97 

D. mexicana (Mexican ,, ) 

2 

11-5 

14 

(Hairy -rumped ,, ) 

20 

32 

108 

D. punctata (Punctated ,, ) 

8 

28 

84 

Caviid^. 




Dolichotis patachonica (Patagonian 

18 

30 

93 

Oavy). 




Cavia flavidens (Yellow-toothed 

1 

10 

10 

Cavy). 




C. spixi (Spix’s Cavy) 

4 

28 

48 

Cerodon rupestris (Rock-Cavy) 

4 

14 

40 

Hydrochoerus capyhara (Capybara) ... 

18 

33 

114 
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The Agoutis and Cavies are another instance of small Rodents 
which come from various kinds of climates, but which have been 
treated as outdoor animals and show a relatively high maximum 
and average longevity. 


Leporid^. 


No. of 
Indiv. 

Av. dur. 
in months. 

IMax. dur. 
in months. 

Lepns, whole genus 


... 23 

13 

71 

L. amerlcamts (American 

Hare) .... 

... 3 

2 

2 

L. hrasiliensis (Brazilian 

„ )... 

3 

6-3 

10 

L. em'opcens (Common 

„ )... 

... 10 

20 

71 

L. nigricollis (Black-necked,, ) ... 

... 1 

1 

1 

L. sylvaticus (Wood 

„ )... 

... 4 

13 

41 

L. variabiUs (Varying 

„ )••• 

2 

6-5 

12 


Metchnikoff has set down ten years as a great age for a rabbit, 
and hence the record dui*ation of nearly seven yeai’s for the 
common hare is not high. The very low average duration shows a 
poor viability. As there would seem to be no special difficulty in 
providing Leporidae with conditions suitable to them, there is 
probably some special reason for theii* low viability in captivity. 
It is a remarkable circumstance that many of the most common 
wild animals of Europe are difficult to keep in captivity. I think 
it is quite possible that the fear of man which such animals have 
acquired in their wild state, almost as a necessary condition of 
their existence, by continuing to act after captivity, shortens the 
life, often by accident, often by reaction of the mental state on 
the general health. Animals from i*emoter parts of the woild 
have not an acquii’ed intolerance of man to lose. 


Summary of Rodentia, 

It is unlikely that animals in captivity reach the potential 
longevities of their races, and it is a new and somewhat surprising 
fact that Rodents live so long as these records show. There is 
only a rough correspondence between maximum durations and 
size, the figures amongst Rodents ranging from 20 years in the 
Porcupine, 15 in some Squirrels, 13 in Marmots, 11 in Sousliks, 
9 in Agoutis and Oapybaras, down to 3 in Dormice. Metchnikoff 
has shown {tom. cit.) that on the whole there is an inverse pro- 
portion between the relative capacity of the large intestines and 
the duration of life, animals with a capacious hind-gut usually 
being shorter-lived in proportion to their size than those in which 
the hind-gut is reduced. Rodents certainly present a marked 
exception to his general rule, for in their case the hind-gut and 
caecum are relatively very long and very capacious. The relatively 
high viability of Rodents is another lemarkable fact, and is most 
striking in comparison with Insectivora. Their high specific 
longevities and viabilities may be associated, I think, with the 
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fact that they are a successful group, with remarkable power of 
adaptation to different environments. 

The most important practical result is the very striking series 
of contrasts between the average and maximum durations of those 
animals which have had free access to fresh air and of those which 
have been deprived of such access by detention in heated houses, — 
a contrast that seems independent of the natural habitat of the 
animals in question. 


HYRACES. 

Ilyrax capensis (Cape Hyrax) 
li. dorsalis (Dorsal ,, ) 


No, of 
Iiidiv. 

10 

2 


Av. diiv. Max. diir. 
in months. in months. 

15*2 50 

18-5 36 


I can find no other records which would throw light on the 
potential longevity of these animals, the zoological position of 
which is very doubtful. It is impossible to tell their ages 
if they are adult on arrival, and therefore the maximum 
duration of just over four years gives no reliable indication of the 
potential longevity. As these animals have a most complex and 
capacious hind-gut, and as they are vegetable-feeders, a high 
viability or great longevity is not to be expected, according to 
Metchnikoff’s views. In the period covered by these figures, the 
Hyraces were almost invariably given access to open air. 

Capt. Stanley Flower’s figures are lower. 


No. of Av. clur. 

Max. dur. 

Iiidiv. in months. 

in months. 

1 101 

101 

3 196 

290 

out that there is 

no exact 


PROBOSCIDEA. 

ElejjJias q/’ricfwi'its (African Elephant) 

E, indicus (Indian „ ) 

Metchnikoff has already pointed 
basis for the popular ascription of very high potential longevity 
to these animals. It used to be thought that they could live for 
several centuries. Flourens, using his formula based on the age 
at which the epiphyses unite with the long bones, set down 150 
years as the limit of their age. Indian natives ascribe a limit of 
from 80 to 150 years. On the other hand, the official list of the 
Indian Government, cited by Brehm, shows that of 138 elephants 
only one lived for more than 20 years after it had been purchased. 
Twenty to twenty-five years’ duration in a menagerie is regarded 
as good. The I’ecord in this list of about 24 years has been far 
surpassed by a female Indian Elephant, brought as a young 
animal b}^ the Prince of Wales from India in 1876, and still alive 
and apparently in quite good condition in oui* Gardens, although 
its age is certainly over 34 years. I agree with the geneial con- 
clusion of Metchnikoff, that elephants, in proportion to their 
size, have neither a high potential longevity nor a good viability, 
not much more than a hundred years being the probable age limit, 
and twenty to thirty years a fair avei’age duration. 
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UNGULATA. 


1. Perissodactyla, 


Ehinocerotid/e. 


No. of Av. (lur. IVIax. dur. 
Indiv. in months, in months. 


whole genus 10 110 342 

B, bicornis (Two-horned African Ehino- 1 271 271 

ceros). 

A. is (Hairy- eared Rhinoceros) 3 132 342 

R, sondcdcus (Javan „ ) 1 130 130 

R. sumatrensis (Sumatran „ ) 4 7*5 17 

R, unicornis (Indian „ ) 1 281 281 


Rhinoceroses, like Elephants, are large vegetable-feeding 
mammals, with in proportion to their size a relatively low 
potential longevity and viability. The maximum duration in 
this record, nearly 29 years for a so-called “ Hairy-eared ” 
example, has since been surpassed by an Indian Rhinoceros which 
died after a duration of 40 years in our Gardens, and probably 
therefore at an age of at least 42 years. The number of 
examples in the record is not sufficient to make averages useful, 
but these and information I have received elsewhere make it 
clear that the viability is not good, and probably lower in the 
case of the African species. 


Tapirid^. 

Tapirus americanus (American Tapir) . 
T. indicus (Malay Tapir) 


No. of 
Indiv. 

13 

2 


Av. dur. Max. dur. 
in months, in months. 

43 188 

4 5 


The record of over 15 years for an American Tapir no doubt is 
under the potential longevity of these animals, but I can find no 
reliable information from other sources. The very low figures for 
the Malay Tapir refer only to two individuals, and there is no 
sufficient reason to suppose that the Asiatic species is less viable 
than the American. It must, however, be inferred that Tapirs 
in regard to their size are short-lived creatures with low viability. 


Equid.e. 

No. of 
Indiv. 

Av. dur. 
ill months. 

Max. dur. 
in months, 

E quits ^ whole genus 

.... 21 

116 

346 

E. hemionus (Kiang) 


220 

220 

E. hcmippus (Asiatic Wild Ass) 

.... 3 

82 

169 

( = hemionus indicus ) . 




E, onager (Onager) 

2 

198 

219 

E. somalicus (Somali Wild Ass) ... 

1 

16 

16 

E. tceniopus (African Wild Ass) ... 

.3 

175 

232 

E. quagqa (Quagga) 

1 

346 

346 

E, biirchelli (Burcheirs Zebra) 

... 7 

98 

268 

E, greinji (Grevy's Zebra) 

2 

6 

10 

E. zebra (Mountain Zebra) 

1 

46-5 

62 


It is well-known that the usual duration of life in horses is from 
15 to 30 years, and somewhere about 50 is probably the potential 
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longevity of the gronp. The record of a 29 years’ duration in 
the case of a Quagga is therefore quite good, and if it be 
remembered that the figures include a number of newly imported 
and young animals, the avemge duration and viability are both 
good. On the other hand, they are in accordance with Metchni- 
koff’s views as to the relatively low viability and longevity of 
animals with capacious liind-guts, for they are not high in 
proportion to the size of the animals and their ready submission 
to captivity. 

Summary of Per issodactyla. 

These animals, in consideration of the ease of procuring suitable 
food, do not aflford evidence of high potential longevity or of great 
viability in proportion to their size. 


2. Artiodactyla. 

BoVINiE. 

No. of 
Indiv. 

Av. dur, 
ill mouths. 

Max. cuir. 
ill months, 

Bos inclicus (Zebu) 

20 

64-5 

230 

Bos taurus (English Domestic White 

13 

32 

145 

Ox). 

Bison americanus (American Bison)... 

9 

70 

129 

B. honasus (European „ )... 

1 

14 

14 

Poephagus grunniens (Yak) 

5 

56 

107 

Bibos frontalis (Gayal) 

5 

138 

188 

B. gaurus (Gaur) 

1 

30 

30 

Bithalus cequinoctialis (E. African 

2 

57 

90 

Buffalo). 

B. huffelus (Indian Buffalo) 

1 

20 

20 

B. cajfer (Cape ,, ) 

2 

118*5 

175 

Anoa depressicornis (Anoa) 

2 

63*5 

126 

All Bovin es 

61 

63*3 

230 


According to Metchnikoff, the duration of life in cattle is very 
short considering their size. The potential longevity is probably 
not much over 30 years ; at 5 years old they begin to show signs 
of age and at fi^om 16 to 18 they lose reproductive powers. The 
records quoted above are wholly in accordance with this estimate ; 
the maximum duration of nearly 20 years is good, and the average 
duration is what might be expected reasonably. Throughout the 
period in question, the cattle were kept in unwarmed shelters, 
with access to the open air. 

Oapt. Flower has no high records. 


Bubalin^. 

Jjttbalis (Bubaline Antelope). 

J], caama (Hartebeest) 

Jj. tor a (Tora Antelope) 

Bamaliscus alhifrons (Bless- bok) 

D. jjygargus (Bonte-bok) 

Coonochcetes gnu (White-tailed Gnu). 
All Bubal ines 


No. of 

Av. diir. 

Max. dur. 

Indiv. 

ill months. 

in months. 

2 

115 

162 

3 

65 

85 

3 

55 

86 

5 

120 

133 

2 

28 

55 

4 

102-5 

164 

19 

83 

162 
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The records of Bubaline Antelopes correspond closely with 
those of cattle. From their smaller size so high a potential 
longevity is not to be expected, whereas, on the other hand, the 
higher average duration is probably due to the absence of young 
calves, the mortality amongst which lowered the record of cattle. 


CEPnALOPHIN.E. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Cephalojyhibs^ whole genus 

49 

23 

109 

C, coronatus (Crowned Duiker) 

4 

11 

20 

G. dorsalis (Bay „ ) 

7 

26 

75 

G, grimmi (Common ,, ) 

13 

22*7 

107 

G. maxweMi (Maxwell’s ,, ) 

10 

34 

109 

G, moutlcola (Blue „ ) 

9 

14-9 

43 

G. nigrlfrons (Black-fronted Duiker) 

1 

3 

3 

(7. ruiilattbs (Red-flanked „ ) 

4 

27 

38 

G, sylvicidtrix (Yellow-backed „ ) 

1 

3 

3 

Tetraceros quadricoruis (Four-horned 

19 

28 

66 


Antelope). 


The maximum and average durations of the Cephalophine 
Antelopes are rather lower in proportion to their size than those 
of the Bubaline Antelopes. There has been omitted from the 
tables, however, a considerable number of examples that lived less 
than a month in the Gardens. 


Neotragin^. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Oreotragus saltator (Klipspringer) 

1 

46 

46 

Raphicerus melanotis (Grys-bok) 

, 2 

6-5 

10 

R, tragidus (Stein-bok) 

2 

3 

4 

Oiirehia niqricaiodata (Gambian 

3 

40 

105 

Ourebi). 



The number of individuals is too 
useful'. 

small 

to make 

inferences 

Cervicaprina3. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Gohus ellipsiprymnus (Common Water - 

3 

39-3 

47 

buck). 




G. unctuosus (Sing- sing Water-buck). 

4 

100 

183 

Gervicapra isahellina (Tsabelline 

2 

19 

36 

Antelope). 




G. hohor (Bohor Antelope) 

2 

43 

83 


ANTILOPINiE. 


Gazella, whole genus 

118 

24-4 

112 

G, arahica (Arabian Gazelle) 

20 

18 

71 

G, hennetti {indidin „ ) 

G, cuvieri (Cuvier’s „ ) 

.... 11 

10-8 

57 

1 

3 

3 

G. dorcas (Egyptian „ ) 

27 

22*7 

94 

G. euchore (Spring-bok) 

9 

20 

30^ 

65 
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Antilopin^e {cont.). 

No. of 
Indiv. 

Av. dnr. 
in months. 

Max. dur. 
in months. 

Gazella locleri (Loder^s Gazelle) 

1 

55 

55 

G. marica (Marica „ ) 

2 

41 

71 

G. molir (Mohr's ,, ) 

1 

58 

58 

G. muscatensis (Muscat ,, ) 

8 

18 

45 

G. rujifrons (Korin ) 

2 

21 

38 

soemmerringi (Soemm erring's 

8 

31 

69 

Gazelle). 



73 

G, spehii (Speke's Gazelle) 

2 

47-5 

G. suhgutturosa (Persian Gazelle) 

26 

33-5 

112 

Antilope cervicajyra (Indian Antelope). 

7 

36 

100 


The Gazelles in proportion to their size have a good maximum 
and average dm*ation. 


HiPFOTRAGINuE. 


Hippotragus eqiiinus (Equine 

1 

123 

123 

Antelope). 

H. niger (Sable Antelope) 

2 

68 

89 

Orygin^. 

Orifx^ whole genus 

15 

83 

216 

0. heatrix (Beatrix Antelope) 

6 

24 

90 

0. heisa (Beisa „ ) 

4 

129 

177 

0. leucoryx (Leucoryx ,, ) 

5 

127 

216 

Addax naso-macfidatus (Addax 

2 

178 

219 

Antelope). 


With exception of the Beatrix Antelope the members of this 
fair-sized and handsome group display a remarkable longevity, 
18 years being the record, and a high average viability. 


Tragelaphine. 

No. of 
Indiv. 

Av. dm-, 
in months. 

Max. dm-, 
in months. 

Oreas canna (Eland) 

16 

71 

118 

Strepsiceros kudu (Kudu) 

6 

35 

94 

A. imherhis (Lesser Kudu) 

2 

44-5 

80 

Tragelaphus grains (Pleasant Antelope) 
T. scriptus (Harnessed Antelope) 

2 

42-5 

78 

12 

36 

72 

T. sylvaticus (Bosch-bok) 

4 

49 

82 

Boselaplms tragocamelus (Nylghaie) ... 

9 

7P4 

146 


The large Tragelaphine Antelopes have a proportionally high 
maximum duration and their average .duration shov/s that even 
including the Kudu, which has been supposed to be specially 
delicate in London, they have a good viability. 

Bupicaprin^. 

Rupicapra tragus (Alpine Chamois) ... 1 24 24 

JS^emorhcBd^^s g oral (Gov'ciX Knielope) ... 1 212 212 
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The most striking feature about tliese records of Antelopes is 
that in proportion to their size, they appear to have better lives 
than the cattle, Within the group there is a fairly close 
correspondence between size and duration, but a few species 
such as the Beatrix and the Chamois are specially delicate. Tlie 
conditions under which these animals have been kept vary as to 
the provision of artificial heat, most of the Gazelles having been 
least well provided with it, but in nearly every case there has been 
access to the open air. 

Capt. Flower’s records of maximum duration are specially 
interesting, as it is to be expected that the climate of Egypt 
would be specially favouiuble to Antelopes. His highest figures, 
however, do not differ much from ours; 8 yeai-s for a Cohus 
defassiy still alive, over 11 years for a Dorcas Gazelle, 10 years 
for a Soemmerring’s Gazelle and for a Sabre-horned Oiyx. 


Gaprin.®. 

Capray whole genus 

C, ivgagrus (Grecian Ibex) 

C. caitcasica (Caucasian Ibex) 

C. Mr CHS (Angoi'a Goat) 

V. Mspauica (Spanish Ibex) 

(7. ihex (Alpine ,, ) 

€. megaceros (Markhooi-) 

C. nubiana (Nubian Ibex) 

G, sxnaitica (Sinaitic ,, ) 

Ilemitragus jemlaicus (Thar) 

Ovis^ whole genus 

0. blanfordi (Blanford’s Sheep) 

0. biirrhel (Burrhel Wild Sheep) 

0. cycloceros (Punjab ,, ,, ) 

0, hodgsoni (Great Tibetan Sheep) . . 

0. musimon (Moufion) 

0, tragelaphus (Bai-bary Wild Sheep) 
0. vignei (Urial) 


No. of 
Iiidiv. 

50 

5 
2 

18 

1 

2 

15 

6 
1 

10 

()8 

1 

21 

6 

2 

15 

21 

2 


Av. dui*. 
ill mouths. 

50 
59 
54%5 
53'5 
32 

103 

55 

24 

45 

51 

46 
46 
46-7 
51 
20 
50 
43 
15 


lUa\*. flur. 
in months 

166 

157 

78 

166 

32 

103 

133 
101 

45 
143 
231 

46 
193 
137 

31 

231 

134 
28 


tha 


Sheep and goats ai‘e supposed to have a shorter life 
cattle. Metchnikoff, quoting Grindon, assigns 14 years as an 
extreme age for domestic sheep, 12 an old age, and 8 to 10 as 
the time when senile changes are expected. These records show 
that wild species of sheep and goats may attain great ages, a 
goat having lived about 14 years and a IVlouflon over 19 years in 
the Gardens. The average duration is lowered by the number of 
lambs the life of which was not good, and if this allowance be 
made, it is clear that the sheep and goats have a fairly good 
viability. They are of course kept with free access to the open air. 

Capt. Flower gives no higher i*ecoi‘ds. 
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No. of Av. dur. Max. dur. 
AnTILOCAPRIDAS. Indiv. in months, in mouths. 

A rdilocapr a americana {Pron^ovTi) .... 6 9 30 

* 

Pronghorn Antelopes are notoriously delicate in captivity, not 
only in London, but in other zoological collections. The records 
afford no information as to the specific longevity, and only 
confirm knowledge as to the low viability of these animals. 


Girafftd^. 

whole genus 10 101*9 229 

It is to be expected that Giraffes, in correspondence with their 
large size, should have a relatively great specific longevity com- 
pared with other ruminants. The record, a. duration of over 
19 years, is just surpassed by that of a Zebu, and whilst it is 
fairly high, is certainly not high in proportion to the great size 
of the animal. The average duration shows a fairly good viability. 
Giraffes have always been given artificial heat in cold weather, and 
for the most part have been allowed access to the open air only 
in summer. 

Capt. Flower records a Giraffe still alive after 8 years’ duration. 


Cervid^. 

MoSCHTNyE. 


No. of Av. dur. Max. dur. 
Iiidiv. in months, in months. 


Moschus moscliiferns (Musk-deer) 4 26 65 


Musk-deer have shown a low viability. There is some difficulty 
as to their food in captivity, as their natural diet of twigs and 
buds is difficult -to supply; they are animals capable of surviving 
exti'eme exposure to cold, and in captivity have probably been sub- 
jected to too much artificial warmth. 


Cervine. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Cervulus^ whole genus 

14 

71 

126 

(7. crinifrons (Hairy-f rented Muntjac). 

1 

73 

73 

(7. lacrymans (Crying Muntjac) 

1 

126 

126 

(7. muntjac (Indian ,, ) 

7 

39 

96 

C. reevesi (Reeves’s ,, ) 

5 

105 

121 

Elaphodus michianus (Michie’s Tufted 

9 

16 

46 

Deer). 




Cervus^ whole genus 

173 

68*8 

243 

Red-deer group. 

Cerviis elaphus (Red Deer) 

17 

69 

191 

C. hashmirianiis (Kashmir Deer) 

1 

148 

148 

C. maral (Persian ^ ,, ) 

3 

98 

172 

C. luehdorfi (Liihdorf s ., ) 

2 

52*5 

79 

C. canadensis (Wapiti „ ) ...... 

10 

156-9 

243 
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Sika group. 

No. of 
Iiuliv. 

Av. dur. 
in montlis. 

Max. dur. 
in montli.'^. 

Cervus sika (Japanese Deer) 

39 

52 

160 

C, mantchuricus (Mantchurian Deer) , 

4 

116 

170 

( 7 . taevanus (Formosan ,, ) . 

4 

95 

149 

Axis group. 

6'. axis (Axis Deer) 

27 

50 

158 

Sanibar gi’oup. 

(\ «r^s^o^eZ^s(=^^?^^co^or)(Sambar Deer). 

17 

48 

142 

(J, kipitelaphus (liusa Deer) 

3 

26 

33 

C, moluccensls (jMolucca ,, ) 

C\ philvpiyinus (Philippine ,, ) 

C. kuhli (Kuhl’s „ ) 

12 

69 

219 

3 

55 

56 

2 

37 

66 

0, alfredi (Prince Alfred’s ,, ) 

5 

51 

93 

C. p>orGinus (Hog ,, ) 

16 

60'5 

119 

Swamp Deer grou]). 




duvaucelli (Barasingha Deer) ... 
C, schomhurgki (Schomburgk’s ,, ) ... 

1 

220 

220 

1 

157 

157 

C. eldi (Panolia „ ) ... 

3 

58 

91 

C, datddlamts (Pere David^s Deer) ... 

3 

49 

92 

Dama mesopotamica (Persian Fallow 

8 

60 

124 

Deer). 




D. vulgaris (Common Fallow Deer) ... 

8 

42 

120 

Alces luachlis (Moose) 

6 

32-7 

62 

Uydropotes inermis (Chinese AVatei'- 

3 

70 

129 

Deer). 




Capreolus caprcea (Common Roe-deer). 

9 

24 

52 

C. pygargus (Wbite-rumped Roe- 

1 

6 

6 

deer). 




Cariacus. whole ffenus 

83 

31 

146 

C. campestris (Pampas Deei*) 

6 

12 

24 

C. qymnotis (Naked-eared Deer) 

5 

14-5 

40 

C\ leiicurus (White-tailed ,, ) 

1 

69 

69 

( 7 . macrotis (Mule „ ) 

24 

49 

146 

C, niexicanus (Mexican „ ) 

18 

31 

91 

C. nemorivagus (Wood Brocket) 

7 

17 

32 

C. rufiis (Red „ ) 

6 

13 

35 

C. vwginianus (Virginian Deer) 

16 

27 

81 

Furcifer chilensis (Gemul „ ) 

1 

131 

131 

Piidiia Jmmilis (Pudu ,, ) 

4 

31 

108 

Rangifer tarandus (Reindeer) 

11 

41 

116 


Stags are supposed to be long-lived animals, and Flourens has 
set down 30 to 40 years as the duration of their lives. The 
longest record on this list, over 20 years in the case of a Wapiti, 
does not lead one to infer that in pi'opovtion to their size 'the- 


460 Dil. P. CHALMERS MITCHELL ON LONGEVITY AND 


potential longevity of Cervicl?e differs much from that of other 
ruminants. Within the group, there is the usual rough corre- 
spondence between duration and size, the larger animals reaching 
greater ages and being hardier than the smaller animals ; the 
records of average duration are lower, in some cases (e. g. Sika, 
Axis and Red Deer), reduced by bi-eeding, the mortality amongst 
the young being heavy. Some kinds of Deer have a specially 
low viability in captivity, as for instance the Moose, most 
probably on account of the difficulty of supplying it with 
natural food, whilst all Deer of the genus Cariacus except the 
Mule Deer appear to be naturally delicate. The vast majority 
of the deer have been kept under similar conditions, with 
unwarmed shelters and free access to the open air. 

Capt. Flower’s highest record is that of an Axis-deer, still alive 
after over 9 years’ duration. 


Tragulid^. 

Tragulus, whole genus 

T. javanicus (Javan Chevrotain) 

T. memimict (Indian ,, ) 

T. stanleyanus (Stanley’s „ ) 

Hyomoschus aquaticas (Water Chevro- 
tain). 


No. of 

Av. dur. 

Max. dnr 

Jiidiv. 

in months. 

in niontln 

28 

11-4 

50 

10 

9-9 

43 

9 

12 

33 

9 

12 

50 

11 

4 

11 


Nothing is known as to the potential longevity of Chevrotains, 
and the record of over four years would appear to be considerably 
lower than what might be anticipated for these animals. The 
viability in captivity is very low, and the records of average 
duration would be much lower if a considerable number of 
examples that lived for less than a month had been included. 
These animals have always been assumed to require special 
protection from cold and have been kept in warmed houses with- 
out access to the open air. 


CAMEL1D.E. 

No. of 
liidiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Lama, whole genus 

.. 14 

69 

187 

L. huanacos (Huanaco) 

6 

72 

187 

A. pacos (Alpaca) 

2 

9 

14 

L, peruana (Llama) 

6 

95 

156 

Camelus dromedarius (Dromedary) 

6 

44 

145 

G. hactrianus (Bactrian Camel) 

5 

no 

204 


Flourens has set down the life of a Camel as reaching to 
40 years, but the longest record amongst the Camelidse is only 
17 years. A Llama that died at the Gardens recently, after a 
duration of 15 years, showed plain evidence of senile degeneration. 
The figures of average and maximum duration show that the 
Camelidae, notwithstanding their size, and the absence of difficulty 
in providing appropriate food and accommodation, are not long- 
lived animals. 
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HiPPOrOTAMIDxE. 


No. of Av. dur. M.ix. dm*. 
Indiv. in months, in months. 


Uippopotamus amphlhius (Hippo- 3 290 335 

potannis). 

The maximum duration of nearly 28 years has been surpassed by 
a female Hippopotamus, born in the Gardens and which recently 
died at the age of 39 years. The viability of these animals is 
good, if they are sufficiently protected from cold in winter, but it 
is to be noticed that if the maximum ages attained give any 
indication of the potential longevity, the Hippopotamus, in pro- 
portion to its size, cannot be regarded as a long-lived animal. 


PhACOCHCERIDxE. 


No. of Av. duv. Max. dur. 
ludiv. ill months, in months. 


Phacochcerm africanus (^^lian’s Warthog) 

1 

24 

24 

P, cBthlojncus (Hlthiopian Warthog) 

6 

55 

131 

SuiDxE. 

Sics^ whole genus 

25 

55 

234 

Sus andamanensis (Andaman Swine) ... 

2 

134 

147 

S. cristatus (Indian Wild Swine) 

2 

54-5 

89 

S. leucomystax (White-whiskered Swine) 

5 

65-8 

158 

S. p^cipuensis (Papuan Pig) 

1 

74 

74 

S. scrofa (Wild Swine) 

15 

40 

234 

Porcula salvania (Pigmy Hog) 

5 

48 

90 

Babirussa alfurus (Babirussa) 

6 

41 

126 

Poiamochoerus (Southern Eiver- 

Hog) 

P. penicillatus (Red River- Hog) 

5 

86 

176 

6 

4 

11 

Dicotyles lahiaius (White-lipped Peccaiy) 

5 

71 

112 

I). tuja(^u (Collared Peccary) 

20 

22-9 

162 


The maximum duration of nearly 20 years for one of the Wild 
Swine corresponds with the limits that various authors have 
assigned to such animals. The viability is not good, and the 
average would be much lower if a number of animals whose 
duration was less than a month had not been omitted. 
Capt. Flower’s highest records are that of a Wild Swine still 
alive after 12 years’ duration, and a Babirussa alive after 9 years’ 
duration. 

Summary of Artiodactyla. 

The Artiodactyla contain animals of so many different kinds, 
that we cannot expect to find a close correspondence between 
size and longevity throughout the whole gi'oup, although on 
the whole such a correspondence exists throughout the sub- 
groups. The group as a whole is not notable for longevity in 
proportion to size, and as the majority are vegetable- feeders with 
capacious hind-gut and great tendency to intestinal putrefaction, 
the general condition is in agreement with Metchnikofi'’s theory. 
Antelopes, sheep and goats, and deer appear in proportion to 
their size to have better viability than cattle, girafles and camels, 
whilst on the whole the non-ruminants are hardier, in proportion 
to their size, than the ruminants. 
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CETACEA AND SIRENIA. 

Very few examples are contained in tlie records, and the 
duration of these was only sufficient to show the complete 
unsuitability of the conditions and certainly afforded no indication 
as to the general viability and longevity of these animals. There 
is of course abundant evidence from other sources as to the high 
potential longevity of Cetaceans, but I know of no definite 
evidence with regard to iSireniaiis, which as vegetable-feeders 
with complicated intestines might be supposed to have short lives 
in proportion to their bulk. 


EDENTATA. 

Bradypodid^. 


Xo. of Av. dm*. ]\[ax. dur. 
lndiv. ill months, in mouths. 


Bradyims iridactylus (Three-toed Sloth). 8 under 1 1 

C holo 2 nts didactylus ^\ot\\) ... 2 7 18 

(7. (Hoffmann’s Sloth) 14 29 133 


I am ignorant as to any recorded information regarding the 
potential longevity and viability of Sloths. Lydekker, in the 
Royal Natural History, remarks on their power of recovery from 
injury and capacity for enduring long periods of starvation, 
correlating these qualities wdth general low organization, and 
comparing the animals with reptiles. Certainly, however, it 
cannot be assumed that creatures of low organization have a 
relatively high potential longevity. As Sloths are rather small, 
vegetable - feeding animals, with fairly bulky hind-guts, on 
Metchnikofi’s theory, their duration of life and viability ought 
to be low. The maximum record of over 11 years for a 
Hoffmann’s Sloth is certainly high, but the average duration of 
Sloths is extremely bad. The failure has been complete in the 
case of the Three-toed Sloths, very great wfith the Two-toed, 
whilst there has been a partial but very irregular success in the 
case of Hoffmann’s Sloth. Sloths are nocturnal inhabitants of 
tropical forests, and in captivity they have been assigned confined 
quarters in warmed houses, without access to the open air. 
Their quiescence by day probably has led to the need of air and 
exercise at night being overlooked. 


Dasypodidae. 

Tatusia hyhrida (Mulito Armadillo) ... 

T. peha (Peba Armadillo) 

T. kappleri (Kappler’s Armadillo) ^ 

Dasyjms minutus (Little Armadillo) ... 
D. sexcinctus (Six-banded Armadillo) ... 

D. villosus (Hairy Armadillo) 

Xenurus unicinctus (Broad-banded 

Armadillo). 

Tolypeutes tricinctus (Brazilian Three- 
banded Armadillo). 


Xo. of 

Av. dm*. 

Max. dur. 

lndiv. 

in months. 

ill months. 

6 

8-5 

40 

16 

17 

45 

2 

53 

54 

6 

19 

23 

6 

9'3 

19 

31 

33 

157 

2 

6 

11 


1 8 8 


RELATIVE VIABILITY IN MAMMALS AND BIRDS. 


4g:] 

Regarding the potential longevity of Armadillos, I am unaware 
of any recorded infoi'ination. They live on carrion, insects and 
vegetables, and the hind-gut is of very moderate relative capacity. 
The record of 13 years for a Hairy Armadillo seems good, but the 
average duration is very much less than that. Thioughont the 
period in question most of the Armadillos were kept in the 
interior of a badly ventilated and very warm room. 

Capt. Flower records a duration of over 8 years for a Hairy 
Armadillo. 

No. of Av. dur. Mnx. dur. 

jViYRMECOPnAGID.'E. Iiidiv. in month.'', in months. 

Myrmecophaga jiihata 10 46 172 

Tamcmdua tetraclactyla Ax\t~ 12 10*8 60 

eater). 

The records of 14^ years for a Great Ant-eater and 5 years for 
a Tamandua Ant-eater are very much in excess of tlie average 
duration of these animals. They have always been carefully 
protected from cold, and not allowed access to the open air. It is 
plain that they are creatures of low viability compared with their 
potential longevity, but that they have been subjected to very 
unsuitable conditions. 

.. r ^ No. of Av. dur. Max. dur. 

iVlANID.E. Indiv. in months, in months. 

(White-bellied Pangolin). Ill 
(Giant Pangolin). Ill 

The records only testify to the failure to keep these animals in 
captivity. 

ORYCTEROPIDiE. 

(Cape Ant-bear) . .. 4 52 117 

0. cethio'picus (.Ethiopian Ant-bear) ... 1 17 17 

The record of over 9 years for a Cape Ant-bear gives an 
indication that these animals are able to live to a considerable 
age. The difference between the maximum and average durations 
shows the low viability of these animals under the conditions of 
their captivity. In the pei'iod in question they have been kept in 
heated houses without access to open air. 


Summary of Edentata, 

The most notable feature in the records is their great variation. 
The maximum durations are sufficient to deduce from them that 
these animals have a fairly high potential longevity which varies 
roughly with their size, and that their viability is low under the 
conditions in which they have been kept. 
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MARSUPIALIA. 

Macropodid.e. 

Macrojms, whole genus 

M. agilis (Agile Wallaby) 

M. hennetti (Bennett’s „ ) 

M. hillardieri (Red-bellied ,, ) 

21, hrachiuruH (Short-tailed Wallaby) .. 
21. derhianus (Derbian ,, )... 

21. dorsalis (Black-striped „ ) . . . 

2£, giganteMs (Great Kangaroo) 

21. melcmops (Black-faced Kangaroo) ... 

M, 'parryi (Parry’s Wallaby) 

21. rohustus (Great Wallaroo) 

21. ruficollis (Rufous-necked Wallaroo) . 

21. r Ilf us (Red Kangaroo) 

21. thetidis (Thigh-striped Wallaby) 

21. ualahatus (Black- tailed ,, ) 

Petrogale, whole genus 
P. hrachyotis (Short- eared Kangaroo)... 
P. (Brush-tailed ,, ) ... 

P, xajithojms (Yellow-footed Rock 

Kangaroo). 

Onychogale frenata (Bridled Wallaby)... 
0. unguifera (Kail-tailed ,, ) ... 

Dorcopsis Inctuosus (Mourning Kangaroo) 

D. midleri (Muller’s Kangaroo) 

Dendrolagus inustus (Brown Tree Kan- 
garoo). 

D. hennetti (Bennett’s Tree Kangaroo) . 
uEpyiwymnus rufescens (Rufous Rat- 

Kangaroo). 

Bettongia^ whole genus 

B. cuniculus (Tasmanian Rat-Kangaroo). 


B. gaimardi (Gaimard’s ,, ,, ) . 

B. lesueuri (Lesueur’s ,, ,, ) . 

B. penicillata (Ogilby’s „ ,, ) . 

Potorous tridactylus (Common Rat-Kan- 
Phalangerid^. garoo). 

Dromicia nana (Dormouse Phalanger) . 

Petaurus^ whole genus 

P. australis (Yellow-bellied Phalanger). 
P. hreviceps (Short-headed „ ). 

P. sciurens (Squirrel-like „ ). 

P setulochirus peregrimis (Ring-tailed 

Phalanger). 

Trichosurus^ whole genus 


T. caninus (Short-eared Phalanger) 

T . fuliginosus (Sooty ,, ) 

T. orientalis (Oriental ,, ) 

T. mdpecvda (Vulpine ,, ) 

Phascolarcios cinereus (Koala) 


No. of 

Av. dur. 

Max. dur. 

Iiidiv. 

in months. 

in months. 

200 

30-2 

166 

5 

21 

43 

35 

30 

112 

7 

12 

38 

15 

16 

41 

19 

38 

118 

8 

23 

62 

30 

31 

137 

13 

37 

164 

1 

5 

5 

15 

25 

83 

6 

14 

28 

30 

43-8 

166 

4 

26 

54 

12 

30 

76 

44 

30 

89 

1 

3 

3 

15 

31 

89 

28 

31 

79 

12 

5-3 

10 

6 

1 

2 

1 

7 

7 

1 

15 

15 

1 

19 

35 

4 

18 

43 

19 

35 

70 

24 

40 

94 

3 

29 

59 

15 

30 

79 

3 

78 

94 

3 

52 

87 

5 

13 

16 

4 

26-5 

64 

48 

40 

130 

2 

92-5 

121 

32 

33 

130 

14 

48 

123 

1 

4 

4 

71 

22 

142 

1 

89 

89 

7 

27 

76 

1 

3 

3 

62 

21 

142 

3 

5-6 

8 
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It is impossible to separate, by any important characters, the 
Kangaroos, VVallalhes, Kock Kangaroos, Kat- Kangaroos, and 
Phalangers. They form a series roughly corresponding with the 
ruminants amongst higher mammals, and have similar habits 
and food. The alimentary ti-act, although much simpler in 
structure than that of ruminants, possesses a capacious hind-gut 
and caecum, and they are therefore animals that might l^e 
expected to have low potential longevity and poor viability. 
The maximum duration in the group, nearly 14 years in the case 
of a kangai‘ 00 , is more or less what might be expected, and on 
the whole there is a rough correspondence between size and 
longevity. The average duration is low compared with the 
maximum dui*ation, and it is a fair inference that the viability is 
not good. Amongst the Phalangers, however, there are remark- 
able exceptions, the maximum duration and the average duration, 
in a number of cases, being unusually high in proportion to size. 
In reflecting upon this I was disposed at fiist to distrust the 
records ; in animals so little individualized it might well be that 
mistakes had been made as to individuals, and hence that wrong 
durations had been assigned in the records. Although this may 
well have happened in some of the cases, it is not a sufficient 
explanation. A period of 33 years is covered by the records, and 
even where the number of individuals was largest, the number of 
individuals alive at any one time was probably not more than 3 or 
4 at most, and the chance of confusion was therefore not great ; 
there are moreover cases of remarkable duration where the 
number of individuals was so small as to make confusion prac- 
tically or absolutely impossible, — of two Yellow-bellied Phalangers, 
for instance, one lived over 10 years, and one Short-eared 
Phalanger lived over 7 years. It is clear that these animals have 
a high viability. In the period covered by the record some of 
them were kept in fairly roomy cages, but in an artificially heated 
house without access to the open air. Others were kept in small 
outdoor cages with no artificial heat. Unfortunately I cannot 
now trace which individuals lived in these very different kinds of 
quarters. Since the period in question several species have 
thriven in a shed open to the outer air, without artificial heat, 
but with protection from wind. Capt. Flower records a Great 
Grey Kangaroo, a Black- faced Kangaroo, and a Wallaroo, each 
alive after 10 years’ duration. 


Phascolomyid^. 

Phascolomys^ whole genus 

P. latifrons (Hairy-nosed Wombat) 

P. mitchelli (Common ,, ) 


No. of 

Av. dur. 

Max. dur. 

liidiv. 

ill months. 

in months. 

13 

74 

212 

4 

88 

212 

9 

68 

189 


A record of nearly 18 years for a Wombat seems to show that 
these animals have a high potential longevity in proportion to 
their size, whilst their viability, as shewn by the average duration, 
is good. Throughout the period, they were kept in an unheated 
shelter with free access to the open air. 
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„ No. of Av. dur. Max. diir. 

i ERAMELID.(E. Indiv. in months, in months. 

Ver agate lagotis ( Rabbit-eared Bandicoot). 8 19*8 32 

Pemme/es (Short-nosed ,, ^ 8. 17 

These little omnivorous and carnivorous marsupials show low 
maximum and average durations. They have a capacious hind-gut 
and c^cum in proportion to their size. They have been kept in 
small cages in a heated house, without access to fresh air, and 
have not done well. 


Dasyurid^. 

Thylacinus cynocejyhalm (Tasmanian 

Wolf). 

Sarcojjhilits ursinus (Tasmanian Devil) . 

Dasyurus^ Avhole genus 

1). maculatus (Spotted-tail Dasyure) ... 
D. viverrinus (Mauge s ,, ) 


No. of 

Av. dm*. 

Max. dm*. 

Indiv. 

ill months. 

in months. 

■7 

43 

103 

7 

52-5 

61 

44 

33 

82 

5 

37 

75 

39 

28*5 

82 


Compared with Carnivora of similar sizes, the maximum 
duration of these carnivorous marsupials is not so high, sug- 
gesting possibly a low potential longevity. On the other hand, 
the average duration is rather better in proportion, which may 
be evidence of a greater viability. The conditions under which 
they have been kept are similar to those of true Carnivora : laiger 
forms like the Thylacine have been given unheated shelters with 
access to the open air ; the smaller forms, for the most part, 
have been confined in artificially warmed houses. 


DiDELPHYIDiE. 


Z>. azarm (Azara 
D, cancrivorus 
D. cinereus 
I), crasdcaudata 
D. lanigera 
D. murina 
D. nudicauclata 
D. o2:)ossu'ni 
D . philander 
P virginiana 


5 genus 

’s Opossum) — 



No. of 
Indiv. 

92 

Av. dm*, 
in months. 

10-8 

Max. dm*, 
in months. 

85 



20 

8 

28 

(Crab-eating Opossum). 

31 

13 

85 

(Cinereous 


)• 

1 

5 

5 

(Thick-tailed 


)• 

5 

16 

28 

(Woolly 


)• 

6 

19 

53 

(Murine 


). 

2 

1-5 

2 

(Rat-tailed 


)• 

2 

9 

14 

(Quica 


)• 

9 

11 

22 

(Philander 


)■ 

4 

4-7 

9 

(Virginian 


)• 

12 

8 

16 


The Opossums, which are omnivorous and carnivorous, display 
low maximum and average durations, and so far as this evidence 
o-oes would appear to have a relatively low potential longevity 
and a poor viability. On the other hand, they have been treated 
as animals requiring protection from cold at all costs, and have 
been kept in artificially warmed houses without access to the 
open air. 
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Summavij of Marsiqnalia, 

The records show in the first place that whilst within the 
difierent divisions of Marsupials, there is frequently a close 
correspondence between size and longevity, there is no such 
relation if the group be considered as a whole. The maxiinmn 
duration was that of a Wombat Avhich lived neaidy 18 years in 
the Gardens; next comes a Kangaroo with a duration of 14 years; 
then some small Phalangers I’eaching nearly 12 years; then a 
Thylacine reaching nearly 9 years. It is notable that much the 
best records are in the case of animals which have had good access 
to air ; the chief exception, and this only a doubtful one, is that 
of the Phalangers. 


MOKOTREMATA. 
Echidna liystrix (Echidna) 


No. of Av. dur. Max. dm*. 
Iiidiv. in months, in months. 

4 P5 5 


The records are sufficient only to show the failure, in the period 
in question, to provide suitable conditions for these animals. 
They have always been kept in artificially heated houses. 


Summary of Mammalia. 

It is advisable to repeat here that the material on which this 
communication is based, is defective in certain important i-espects. 
Ko information was available as to the condition of the animals on 
their arrival. I have tried to eliminate this source of error to a 
certain extent, b}^ omitting in most cases entries of animals that 
had lived less than a month in the Gardens. Similarly, no infor- 
mation as to the age of entrants was available. It is obvious that 
the heavy incidence of moidality in very young animals is an 
important factor independent of the special conditions of captivity, 
whilst the possibility of duration is naturally less in old animals 
than in young adults. These defects probably have abnormally 
lowered the records of average and of maximum duration, but to 
what extent I am unable to guess. At the beginning of 1911, 
I put into operation a system suggested to me by my friend 
Mr. J. L. Eouhote, F.Z.S., and I hope that thirty years after this, 
someone will be in a position to institute an enquiry similar to the 
present communication to the Society, but based on more exact 
data. In every case where it is possible, a card is prepared for each 
new arrival at the Gardens ; on the face is placed the name, and 
mode and date of acquisition of the animal ; on the reverse is 
entered the first place of detention, the apparent condition of 
health, and any indications of age (^Werv young,” adult,” or 

old adult,” unless exact particulars are known) ; the card follows 
the animal to each successive house in which it may come to be 
placed ; the dates of such changes and any important events in 
its history are noted ; finally, at the Prosectorium, the date and 
cause of death are entered, with any further data as to age that 
may be available. 
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In the meantime’ however, it is possible to gain considerable 
infoi'ination, at least of a comparative kind, from such records as 
I had at my disposal. 

Uncertainty of age and varying conditions of health on arrival, 
and the abnormal conditions during detention, make it doubtful 
if the maximum duiutions at the Gardens give very reliable 
evidence as to the potential longevities of the species concerned. 
The folloAving conclusions, however, have some foundation, at 
least if taken relatively. Amongst Piimates, the Anthropoids 
have a lower potential longevity than man, and longevity 
decreases gradually towards the smallest monkeys, whilst in the 
case of Lemurs it rises considerably. The potential longevity of 
Carnivora is relatively high, and wherever the conditions ai*e 
reasonably favourable, cases of long life in proportion to size are 
abundant. Insectivora have low potential longevity. Rodents 
have an unexpectedly high potential longevity, there being many 
cases of unusually great age, in proportion to size. Elephants 
and the larger Ungulates have low potential longevities in pro- 
portion to their size; all Ruminants have a relatively low 
potential longevity, and the correlation with size is absent, or 
almost reversed ; in proportion to their size, many of the smaller 
forms, such as Sheep and Goats, are much longer lived than 
Giraffes, Elands, or Cattle. Edentates supply a number of 
examples pointing to a high potential longevity ; whilst Marsupials 
generally, with exceptions, such as Wombats and Phalangers, 
have a relatively low potential longevity. 

Metchnikoff has elaborated the view that a chief cause of 
senility is auto-intoxication from intestinal putrefaction, and 
that, on the whole, those animals v/ith the most capacious cseca, 
large intestines and rectums, have the shortest lives in proportion 
to their size and organization. The inferences from the maximum 
and average durations recorded here, are in general agreement 
with this view ; the number of instances of animals and groups 
of animals with relatively capacious hind-guts and short and 
fragile lives being very great. The most notable exceptions are 
some of the Rodents, for instance Squirrels and Porcupines, and 
some of the Marsupials, such as Wombats and Phalangers, which, 
although tbe}^ have relatively capacious hind-guts, have I'elatively 
high viability and longevity. It must be noted, however, that if 
the data were such as to exclude the unfavourable effect of the 
special conditions in captivity, these exceptions might disa.ppeai*. 
I think the general proposition is true, that in proportion to 
its size, an animal with a short hind-gut is hardier and has an 
expectation of longer life. 

The most important inference that I draw from these records 
is the complete failure in practice of the theory that protection 
from cold by artificial heat is the fundamental requisite for 
mammals in captivity. In the long list of mammals, belonging to 
nearly eveiy gi'oup, and coming from every part of the woi-ld, 
there is no case of tlie successful application of this method, that 
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is to say, there is no case where the maximum duration is near 
what might be expected, and the average duration bears a 
reasonable relation to the maximum. Individual exceptions, or 
knowledge from other sources, show us the ages to which animals 
may attain ; the recoi*ds show the complete failure to get near 
what is possible. Where comparative experiments have been 
made the contrast is amazing. Compare the large cats, which 
were relatively well housed, with the small cats, which w^ere 
confined in an overheated house without access to open air ; 
compare the civets, which were kept out of doors, with the genets 
and paradoxures, kept in a heated house ; the larger canines with 
the smaller forms ; the ratels and badgers (unheated) with other 
mustelines (heated) ; the raccoons (unheated) with coatis (heated); 
the squirrels and porcupines (unheated) with most of the other 
rodents (heated) ; the larger marsupials and wombats (unheated) 
with the smaller marsupials (heated). 

The most fatal type of housing for any mammal (or bird) is 
being confined to the interior of a warmed house, without free 
access to the open air. The conditions of course are veiy 
complex, and I do not suggest that the provision of heat is in 
itself an evil. The ideal throughout the period I am discussing, 
and which still maintains an evil existence in the minds of a 
majority of those who have to do with living animals, is that, in 
the first place, animals have to be kept warm. Warmth having 
been secured, the more advanced persons have consented to, or 
even urged, the advantage of ventilation, moistening of the air, 
and so forth. The idea, however, is wrong. The fii'st requisite 
is free access to the open air, the next is light, space and clean- 
liness ; these things having been secured, any form of heating 
that may be thought advisable, may be added in so far as it does 
not in any way interfere with the f rimary considerations. So far 
as I can judge from my experience and observations, the main- 
tenance of an equable temperature, and probably even a greater 
amount of heat than is usually provided, is important in the case 
of reptiles and of young or sick mammals or birds. Adult 
mammals and birds, if in a normal state of health and if provided 
with tolerable space for exercise, not only do not require an 
equable temperature, but thrive better if they are subjected to 
changes of temperature. The best possible conditions for them 
are free access to large open-air enclosures, with adequate wind- 
screens, and with the possibility of retreat to small, dry shelters, 
which may or may not be provided with some form of artificial 
heat. The smaller such shelters are the better, and certainly they 
should not be, whether heated or unheated, part of a building to 
which visitors have access. In a much larger number of cases 
than is generally supposed, if such shelters are small and dry, and 
provided with appropriate bedding, artificial heat is unnecessary. 

Mammals and bmds, if they have room for exercise in fresh air, 
not only can maintain the heat of their bodies, but as a dmect 
reaction to the stimulation of air and change of temperature. 
Prog. Zool. Soc.— 1911, No. XXXI. 31 


470 


DR. P. CHALMERS MITCHELL ON LONGEVITY AND 


improve in general vitality and in the quality of their hair, fur, 
or feathers. Their viability is in a large measure determined by 
their power of I'esistance to bacterial and probably other parasites. 
It is impossible to ward oJT infection altogether, but the general 
condition of the body and exposure to light and aii* are the most 
certain preservati\ es. 

It appeal's to be certain that although infection by a very few 
parasites (microscopic or macroscopic), as these are living 
creatures with the power of reproduction, is theoretically 
enough to contaminate an animal, yet, in actual pi-actice, a fairly 
heavy bombardment of parasites is necessary. Confinement in 
heated houses not only weakens the natural power of resistance, 
but affords the greatest opportunity for heavy bombardment. 
Expos me to cold, light and air rapidly destroy a vast proportion 
of the parasites or their eggs or embryoes that are not in actual 
occupation of their host, and warmed houses afford the best 
possible environment for them. I do not doubt, that by reducing 
artificial heating as much as possible, and by making the shelters 
as small and as easy to clean as possible, the damaging effect of 
parasitic infection could be reduced enormously. 


AVES. 


PASSEEES. 


Tuedid^. « 

Av. dur. 
in months. 

Max. dur. 
in months. 

Turdiis, whole genus 

68 

46-7 

154 

T. cdhiventris (White-bellied Thrush). 

2 

10-5 

20 

T, carclis (Grey Thrush) 

2 

52-5 

64 

T. falklandicus (Falkland Island 

1 

32 

32 

Thrush). 

T.fiam])es (Brazilian Grey Ousel) ... 

1 

30 

30 

T, iliacus (Bedwing) 

9 

40 

75 

T. leucomelas (Brown Thrush) 

5 

67 

119 

T. merida (Blackbird) 

7 

59 

135 

T, onigrcdorius (American Bobin) 

11 

61 

154 

T. musicus (Song-Thrush) 

4 

74 

137 

T. imtstelinus (Wood-Thrush) 

4 

14 

29 

T. 'poecilopterus (Grey- winged Blackbird). 

1 

12 

12 

T, pilaris (Fieldfare) 

8 

29 

53 

T, rujiventris (Bed-bellied Thrush) . . . 

3 

67 

95 

T. torquatus (Bing-Ousel) 

5 

47 

93 

T, tristis (Sorry Thrush) 

2 

57 

103 

T, viscivorus (Missel Thrush) 

3 

8 

12 

Geocichla citrina (Orange-headed Ground 

2 

27 

50 

Thrush), 

G. loardi (Pied Ground Thrush) 

1 

12 

12 

Monticola cyanus (Solitaiy Thrush) . . . 

7 

18 

46 

M, saxatilis (Bock „ )... 

6 

24-5 

40 

Myioplionus horsfieldi (Horsfiekfs 

1 

62 

62 

Whistling Thrush). 


RELATIVE VIABILITY IN MAMMALS AND BIRDS, 


471 


Turdid.e {cont.). 

No. of 
Indiv. 

Max. dm-, 
in months. 

Av. dur 
in months 

Saxicola mnanthe (AAHieatear) 

11 

12 

62 

Pratincola ruhetra (Whinchat) 

7 

9 

22 

Ihf,ticilla phmnicuriLS. (Redstart) 

4 

4 

7 

R, tithys (Black Redstart) 

1 

4 

4 

(Ujanecida suecica (Blue-throat) 

1 

27 

27 

Erithacus riibecula (Red-breast) 

4 

10 

16 

Miro alhifrons (South Island Robin) . 

4 

9 

28 

Coj)sychus saularis (Indian Dial-Bird). 

9 

39 

133 

Cittocincla macrura (Indian Shaina)... 

4 

46 

53 

Sicdia vnlsoni (Common Bluebird) . . . 

29 

20 

54 

Daidias hiscinia (Nightingale) 

21 

16 

45 

Sylvici, whole genus 

21 

9 

27 

S, atricajnlla (Blackcap) 

13 

10 

27 

S. cinerea (Whitethroat) 

3 

9 

20 

S, curruca (Lesser Whitethroat) 

3 

8 

14 

S. sylvicola (Wood Warbler) 

1 

5 

5 

S. ii'ochilus (Willow „ ) 

1 

2 

2 

Acroce2yhalusstrej)eri(js{KeQd-V^?^Yh\ev), 

1 

5 

5 

Accentor collaris (Alpine Accentor) ... 

11 

23 

52 

A, ^iiochdaris (Wood Sparrow) 

1 

41 

41 

Mimics 2') olyglotUis (Northern Mocking 

26 

23 

79 

Bird). 




M, saturninus (Saturnine Mocking 

3 

31 

47 

Bird). 




Gcdeosco2Aes carolinensis (Cat-bird) ... 

3 

19 

51 

IIar2yorhynclius rufus (Brown Mock 

3 

31 

71 

Thrush). 




Cichlherminia densirostris (White-eyed 

1 

16 

16 

Mock Thrush). 




ClNCLID.E. 




Cinches aquaticus (Dipper) 

7 

7 

26 

Panurid.e. 




Pamcriis hiarmicus (Bearded Tit- 

14 

8 

31 

mouse). 




Faridas. 




whole genus 

55 

18 

108 

P. ater (Coal Titmouse) 

4 

16 

30 

P. horeedis (Northern Titmouse) 

5 

32 

73 

P. caudedus (Long- tailed ,, ) 

2 

4 

5 

P. cmruleus (Blue ,, ) 

9 

18 

29 

P. cristatas (Crested ,, ) 

2 

1-5 

2 

P. cyanus (Azure ,, ) 

3 

11 

12 

P. major (Great ,, ) 

14 

21 

108 

P. 2'^cdustris (Marsh ,, ) 

3 

18 

40 

P. varius (Red-sided „ ) 

13 

15 

36 

Liothrix lidens (Yellow-bellied 

41 

27 

100 


Liothrix). 


31 * 
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SlTTID^li:. 

No.of 

Imliv. 

Av. dur. 
in months. 

Max. dnr 
in months 

Slita ccesia (Common Nuthatch) . 

11 

10 

57 

Motacillid^. 

Motaclllcij whole genus 

28 

17 

60 

JP fiava (Blue-headed Wagtail) . 

7 

11 

27 

M, luguhris (Pied „ ) . 

10 

12 

45 

i)/. melccnope (Grey „ ) . 

8 

24 

60 

21. rail (Yellow „ ) . 

3 

33 

51 

AnthuSj whole genus 

10 

13-8 

43 

A. arhoreus (Tree Pipit) 

4 

14 

24 

A. ohscurus (Rock ,, ) 


28*5 

43 

A . pratensis (Meadow Pipit) 

3 

7 

18 

A. spipoletta (Water „ ) 

1 

2 

2 

Grallina australis (Australian Pipit) . 2 

11 

20 


Pycnonotid^. 

Pycnonotus^ whole genus 

P. airicapillus (Black-capped Bulbul). 
P, CTocorrhous (Yellow- vented „ ). 

P. limnorrhous (Red-vented „ ). 

P. jocosus (Red-ea.red „ ). 

P. leiicotis (White-eared „ ). 

P. sinensis (Syrian ,, ). 

P . xantJiopygos „ ). 

Ilemixos Jiavala (Brown-eared ). 

Ihfpsipetes madellandi (Rufous-bell ied 

Bulbul). 

Chloropsis aurifrons (Malabar Green 

Bulbul). 

(7. luiTclwichn (Blue- winged Bulbul) ... 


Crateropodid.e. 


Garridax^ whole genus 

G. albogidarls (White-throated Jay- 

26 

50 

107 

3 

15 

77 

Thrush). 

G. cMnensis (Chinese Jay-Thrush) ... 

11 

61 

107 

G. lencoloplms (White- crested Jay- 

7 

47 

98 

Thrus]i). 

G. pecioralis (Black-gorgetted Jay- 

2 

31 

42 

Thrush). 

G .per spicillatus (Masked Jay-Thi’ush), 

2 

91 

103 

G. picticollis (Collared ,, ). 

1 

97 

97 

Tnrnagra crasslrosiris (South Island 

5 

15-4 

26 

Thrush). 

i^i'ohia capistraia (Black-lieaded Sibia) , 

3 

44 

61 

Leficodioptron canorum, (Melodious 

6 

30 

81 

Jay-Thrush). 


41 

31 

132 

1 

12 

12 

1 

15 

15 

12 

46 

132 

10 

26-6 

79 

8 

32-3 

91 

4 

11 

23 

5 

24 

83 

6> 

o 

27 

62 

2 

77 

114 

3 

22 

39 

1 

130 

130 
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Urateropodid^ (cont.). 


No. of Av. dur. ]Max. dur. 
liidiv. in mouths, iu months. 


Grammatoptila striata (Striated Jay- 

4 

8 

14 

Thrush). 

Btriithidea cinerea (Grey Struthidea). 

5 

93 

223 

Hypocolius ampelinus (Grey Hypo- 

4 

56 

68 

colius). 

OrioliD/E. 

Bericulus melinus (Regent Bird) 

5 

33 

84 

Oriolas, whole genus 

5 

12 

31 

0, indicics (Black-naped Oriole) 

1 

14 

14 

0. kundoo (Sykes’s ,, ) 

3 

15 

31 

0, (Black-headed Oriole) 

1 

1 

1 

Dicruridje. 

Chibia hottentotta (Indian Drongo) ... 

1 

4 

4 

Artamus^ whole genus 

12 

15-6 

20 

A.fiiscus (Dull Wood Swallow) 

1 

8 

8 

A, per sonata (Masked Wood Swallow). 

1 

20 

20 

A. sordidus (Sordid „ „ ). 

4 

13 

20 

A, superciliosits (White-eyebrowed 

(5 

18 

62 

Wood Swallow). 

Laniid^. 

Lanius^ whole genus 

19 

13*6 

78 

L. collurio (Red-backed Shrike) 

13 

12 

49 

L, excubitor (Great Grey ,, ) 

5 

4*6 

21 

L. lahtora (Indian „ „ ) 

1 

78 

78 

Laniarms quadricoJor (Four-coloured 

1 

3 

3 

Shrike). 

Cochoa viridis (Green Cochoa) 

1 

34 

34 

Ampelid^. 

Ampelis cedrorum (Cedar Bird) 

1 

14 

14 

A, garrulus (Wax wing) 

18 

8*5 

39 

Muscicapid^. 

Muscicapa atricapilla (Pied Flycatcher). 

1 

3 

3 

HiRUNDINIDiE. 

Ilirundo rustica (Swallow) 

2 

1 

2 

IS'ectariniid^. 

Zosterops, whole genus 

18 

21 

87 

Z. dorsalis (Grey-backed White-eye) . 

2 

24 

46 

Z. lateralis (Lateral ,, ) . 

12 

11 

25 

Z, palpebrosiis (Indian „ ) . 

2 

70 

87 

Z, simplex (Chinese „ ) . 

2 

29*5 

58 
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Meliphagid^. 

Frosthemadera novcB-zealandim (Poe 
Honey- eater). 
Ilyzantha garrula (Garrulous ,, ). 

Anthornis melamtra (Black- tailed 
Flower-bird). 
Xanthomyza plirygia (Warty-faced 
Honey- eater). 
Entomyza (Blue -faced Honey- 

eater). 

CCEREBID^. 

Cvereha cyanea (Yellow- winged Sugar- 

bird). 

Dacnis cyana (Blue Sugar-bird) 

Ghlorophonia spiza (Black-headed 
Sugar-bird). 

Tanagrida;:. 


NTo. of 
Iiidiv, 

19 

1 

5 


Av. dur. IMax. dur. 
ill months, in months. 

• 14 58 


26 

4 

2 


9 

6-4 

19 

5 

24-4 

11-5 

42*5 


9 

13 

37 

12 

92 

18 . 
84 


CliloToplionia viridis (All-green Tanager) 

1. 6 

3 

4 

Euphonia^ whole genus 

41 

12-5 

39 

E. chlorotica (Greenish Tanagei') 

1 

1 

1 

E . flavifrons (Yellow-fronted Tanager). 

2 

16 

30 

E. laniirostris (Thick-billed „ ). 

9 

11 

39 

E. nigricollis (Black-necked ,, ). 

4 

7-5 

10 

E.pecioralis (Pectoral „ ). 

E. sclateri (SclatePs „ ). 

1 

8 

8 

1 

1 

1 

E. violacea (Yiolet „ ), 

23 

15 

34 

Hyp)oplima chcdyhea (Lead-coloured 

1 

11 

11 

Tanager). 

Tcmagrella cyanomelcena (Blue & Black 

2 

14*5 

15 

Tanager). 

T. velia (Red-bellied Tanager) 

1 

2 

2 

Calliste, whole genus 

32 

11*5 

39 

C. hrasiliensis (Brazilian Tanager) ... 

3 

5 

8 

C.fastuosa (Superb Tanager) 

13 

15 

39 

C.f estiva (Festive „ ) 

3 

4 

4 

C. melanota (Black-shouldered Tanager). 

, 2 

5 

6 

G. tricolor (Green-headed Tanager)... 

11 

11*8 

33 

Tanagra^ whole genus 

24 

16 

70 

T. cana (Silver- blue Tanager) 

3 

12 

23 

T. cya^wptera (Blue-shouldered Tanager) 

7 . 

18 

49 

T. palmarum (PaJm Tanager) 

5 

11 

33 

T. sayaca (Sayacu „ ) 

2 

7 

11 

T. striata (Striated „ ) 

7 

21 

70 

StepJianophorus leiccocephalus (White- 

2 

3 

4 

ca]3ped Tanager) 

T achyphonus coro natiis ( Crown ed 

1 

8 

8 

Tanager). 

T. melaleucus (Black Tanager) 

8- 

22 

47 
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Tanagrid.e (cont,). lndh% 

A V. ciur. 
ill months. 

Max. dur. 
in months. 

Pijranga saira (Saira Tanager) 

2 

3*5 

5 

Rham-phoccelus hrasilhis (Brazilian 

13 

46 

88 

Tanager). 

Clssojns leveruina (Magpie Tanagei*) . 

9 

30 

87 

Saltator cutrcmtiirostris (Orange-bellied 

1 

75 

75 

Tanager), 

maqnus (Great Tanager) 

1 

o 

3 

S, similts (Allied ,, ) 

2 

10 

19 

Orchesticas (Black-beaded Tanager). 

1 

66 

r>6 


PLOCEID.E. 


Estrelda^ whole genus 

176 

28-5 

98 

E. amandava (Amaduvade Finch) 

30 

31 

98 

E, hella (Beautiful Finch) 

E, hichenovii (Biclieno’s Finch) 

6 

5 

8 

8 

7-5 

21 

E. cbterea (Common Wa.xbill) 

21 

45 

93 

A. (Cinereous ,, ) 

5 

27 

93 

E. c;/a?m^as^r<x(Blue-brea,sted ^Vaxbill) 

6 

25 

57 

E. dufresnii (Dufresiie’s „ ) 

10 

23*7 

63 

E.formosa (Green „ ) 

16 

20 

44 

E. granatlna (Grenadier ) 

1 

38 

38 

E, melpoda (Orange-cheeked ., ) 

17 

32 

84 

E. phoenicotis (Crimson-eared ) 

8 

21 

34 

E, pluiUon (Crimson „ ) 

6 

14-5 

38 

E. ruhriventris (Bed-bellied ,, ) 

21 

37 

88 

E. squamifrons (Scaly -fronted „ ) 

4 

9 

12 

E. suhjlava (Zebra ,, ) 

7 

35 

84 

E, tempovcdis (Australian „ ) 

10 

23-9 

74 

Spermestes^ whole genus 

S. cucidlata (Hooded Finch) 

26 

30 

85 

10 

30 

47 

S, frioigilloides (Pied Grass-Finch) ... 

12 

21 

80 

S, oiava (Dwarf Finch) 

4 

55 

85 

Pytelia, whole genus 

9 

14*5 

43 

P. citerior (Western Melba Waxbill)... 

1 

1 

1 

/*. 2}limnicopieYC(j (Crimson-winged 

6 

12 

29 

Waxbtll), 

P, toieneri (Wiener’s Finch) 

2 

27-5 

43 

Amadina^ whole genus 

78 

27 

99 

A. bicolor (Cape Palmas Finch) 

3 

33 

58 

A. mstanotis (Chestnut-eared Finch) 

27 

42 

99 

A. eryihroceplicda (Red-headed ,, ) 

7 

21 

38 

A.fasciata (Cut-throat „ ) 

5 

24 

42 

A. fringiUoides (Fringillid ,, ) 

1 

22 

22 

A. lathami (Spotted-sided ,, ) 

23 

14 

52 

A. modesta (Modest ,, ) 

12 

22 

67 

Afnnia, whole genus ' 

75 

37*5 

123 

M . ferrugliiea (Javan Maja Finch) ... 

1 

61 

61 
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Ploceidai: {cont.). 

]STo. of 
liidiv. 

Av. (lur. 
in mouths. 

Ma.\. drir. 
ill months. 

Muiiia maja (Maja Finch) 

6 

56 

101 

M , malaharica (Indian Silver-bill) ... 

18 

30 

115 

M. malacca (Black- headed Finch) 

6 

30 

109 

M. nisoria (Bar- breasted ,, ) 

11 

54 

123 

M. jmnctularioj (Frutineg-Bii d) 

10 

41 

75 

M. ruhro- nigra (Chestnut -bellied 

12 

33 

89 

Finch), 




M, striata (Striated Finch) 

5 

30 

57 

M. topela (Topela „ ) 

6 

21 

82 

Foe'phila^ whole genns 

53 

23 

82 

P, acuticauda (Lon^-tailed Grass- Finch) 

5 

22 

67 

P. cincta (Banded „ ,, ) 

21 

20 

74 

P. gouldice (Gouldian ,, ,, ) 

14 

27 

82 

P. mirahilis (Beautiful „ ,, ) 

13 

22-7 

79 

Bonacola castaneothorax (Chestnut- 

16 

20 

44 

breasted Finch). 




D . pectoralls (White-breasted ,, ) 

2 

8-6 

15 

Padda oryzivora (Java Sparrow) 

14 

54 

159 

Erythrura prasina (Fire-tailed Finch) 

4 

10 

12 

E. psittacea (Parrot ,, ) 

4 

7*5 

11 

Vidua ^ whole genus 

47 

25 

199 

13 

V. alhonotata (White-marked Whydah 

1 

13 

Bird). 




V. ardens (Bed -chested Whydah Bird) 

2 

27-5 

28 

F. paradisea (Paradise „ „ ) 

32 

28 

199 

V. principalis (Pin-tailed ,, ,, ) 

12 

16 

81 

Cher a progm (Long-tailed Weaver- 

4 

13 

17 

bird). 




Hypochera nitens (Shining Weaver- bird) 

5 

72 

124 

Coliopasser macrurus (Yellow-backed 

4 

85 

239 

Whydah Bird). 




Urohrachya^ whole genus 

9 

23 

107 

107 

U. alhonotata (White-winged W^hydah 

5 

35 

Bird). 




U. axillaris (Bed-shouldered Weaver- 

2 

45 

71 

bird). 




U, hocagii (Orange-shouldered Weaver- 

2 

2P5 

26 

bird). 




Euplectes^ whole genus 

70 

40 

131 

E. afer (Black-bellied Weaver-bird). 

6 

31 

106 

E. capensis (Yellow-shouldered Weaver- 

9 

60 

98 

bird). 




E. jlammiceps (Crimson -crowned 

14 

71 

131 

Weaver-bird). 




E, nigriveniris (Black-chested „ ) 

2 

36‘5 

60 

E. oryx (Grenadier „ ) 

39 

26 

119 

Pyromelana aurea (Golden -backed 

4 

22 

57 


Weaver-bird). 
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■n. ^ / / \ No. of Av, dm\ Mux. flur. 

PlOCLID.E [cont ). huHv. ill months, in niontlis. 


Pyromelana francisccma (Scnrlet 

2 

62 

85 

Weaver-bird.) 

Foudiaerijthro}}s(Re{\-ii\Q.Qd ,, ,, ) 

8 

48 

102 

F. madagmccn'lensis (Red-lieaded 

12 

31 

64 

Weaver-bird). 

Pijrenestes cdhifrons (White-fronted 


71 

83 

W eaver-bird). 

8i:>ermospiza hcematina (Blue-beaked 

3 

27 

55 

Weaver-bird). 

S, guttata (Bright-spotted „ ,, ) 

2 

40-5 

45 

Qitelea, whole genus 

38 

51 

130 

Q. occidentalis (Black-cheeked Weaver- 

3 

63 

78 

bird.) 

Q. ritssi (Buss’s Weaver- bird) 

(Bed-beaked ,, ) 

6 

45 

121 

29 

48 

130 

Plocens, whole genus 

16 

28 

60 

P. atrigida (Black-throated Weaver- 

3 

18 

28 

bird). 

P, hengalensis (Bengal Weaver-bird) 

3 

15 

29 

P. manyar ' (Manyar ,, ,, ) 

10 

34 

60 

Heterhyjyhantes melanogaster (Black- 

1 

122 

122 

chested Weaver- bird). 

Sitagra luteola (Yellowish ,, ,, ) 

2 

67 

71 

llyphantornis. whole genus 

H. (Short- winged Weaver- 

46 

48 

189 

1 

10 

10 

bird). 

II . capensis (Olive Weaver-bird) 

9 

35 

124 

II. castaneofuscus (Chestnut-backed 

3 

23 

38 

W eaver-bii’d). 

//. nigriceps (Black-headed ,, ,, ) 

2 

55 

no 

II .per sonata (Masked ,, „ ) 

5 

57 

138 

II. superciliosus (Eye-browed ,, „ ) 

1 

46 

46 

II. textor (Bufous-necked ,, „ ) 

17 

59 

189 

II. velatus (Black-fronted „ ,, ) 

8 

46 

83 

Textor alector (Ox-bird) 

1 

70 

70 

Fkingillida:. 

Cyanospiza clrls (Nonpareil Finch) ... 
C. cyanea (Indigo-bird) 

13 

20-8 

56 

7 

24 

45 

Phonipara canora (Melodious Finch)... 

5 

33 

43 

P. olivacea (Olive Finch) 

2 

19 

27 

Paroaria, whole genus 

38 

38-9 

101 

P. capitata (Yellow-billed Cardinal) ... 

6 

13-5 

30 

P . cucidlata ,, )... 

25 

44 

101 

P. larvata (Bed -headed ,, )... 

7 

40 

76 

Quhernatrix cristatellus (Black-crested 

11 

34 

108 

Cardinal). 

iJivca (jrisea (Diuca Finch) 

11 

43 

189 
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Fringillid.e {cont.). 

No. ot 
Iiidiv\ 

Av. duv. 
in mouths. 

Max. dur. 
in monthsj 

Phrygilus^ whole genus 

4 

31 

86 

P. cdaudmus (Alaudine Finch) 

1 

8G 

86 

P. fraticeti (Orchard ,, ) 

1 

15 

15 

P, gayi (Gay's „ ) 

2 

27 

37 

Guiraca, whole genus 

12 

21 

71 

G. ccemdea (Blue Grosbeak) 

2 

26 

35 

G. cyanea (Brazilian Blue Grosbeak)... 

8 

19 

71 

G. farellina (Lazuline Finch) 

2 

25 

45 

Hedyineles ludovicianus (Bose-breasted 

2 

7 

11 

Grosbeak). 

Pheucticiis chrysogasier (Yellow-bellied 

1 

37 

37 

Grosbeak). 

Cardincdisvirginiamts ,, ) 

21 

31 

83 

OryzohoTus crassirostris (Thick-billed 

1 

53 

53 

Seed- Finch). 

0. toT7'idus (Tropical ,, ,, ) 

7 

21 

49 

Co^'yjyJiospmgus cristatus (Bed-creasted 

8 

47 

123 

Finch). 

C. pileatns (Pileated Finch) 

5 

14 

40 

Sjyer^nojyhila, whole genus 

50 

43*5 

127 

S. albogidaris (White-throated Finch) 

5 

83 

123 

ccm'idescens (Bluish ,, ) 

7 

43 

78 

S. collmda (Collared „ ) 

2 

109 

127 

S. euleid (Euler’s „ ) 

2 

2 

2 

S. gutturalis (Guttural „ ) 

2 

30*5 

34 

S, hypoleuca (Half -white „ ) 

2 

16-5 

33 

S. lineata (Lineated „ ) 

2 

66 

88 

S, Imeola (Lined „ ) 

18 

36 

no 

S. nig 7 'o-aurantia (Beddish ,, ) 

3 

45 

101 

S. plumhea (Plumbeous „ ) 

6 * 

36 

85 

torqueola (Black-banded ,, ) 

1 

3 

3 

Pctsser^ whole genus 

25 

22 

135 

P, alario (Alario Sparrow) 

12 

8 

16 

P. arcuatus (Cape „ ) 

1 

21 

21 

P. dAffitsus (Black -breasted Sparrow). . . 

1 

19 

19 

P, luteus (Yellow ,, )... 

5 

40 

124 

P. inontamcs (Tree „ )... 

2 

16 

19 

P. scdicicola (Spanish ,, )... 

1 

38 

38 

P,simj)lex (Grey-headed ,, )... 

o 

♦J 

45 

135 

Petro7iia pi^^'^onella (Yellow-throated 

7 

9-7 

17 

Bock-Sparrow). 

P. stidta (Bock-Span’ow) 

2 

46 

91 

Coccothraustes^ whole genus 

31 

22-5 

92 

G. mela^mrus (Black-tailed Hawfinch) 

8 

34 

74 

G. personatus (Masked ,, ) 

2 

12-5 

24 

G. vulgaris (Hawfinch) 

21 

19 

.92. 

Myceirobas yiielanoxanthus (Black and 
Yellow Hawfinch). 

1 

44 

44 

JAgnrmiis chloris (Greenfinch) 

2 

38 

66 
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Fringillid.l: {cont.). 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Llrjurinus sinicus (Jaj^anese Green- 

5 

27 

85 

finch). 



37 

Montifringilla nivalis (Snow-Finch) ... 

2 

21-5 

Fringilla^ whole genus 

43 

36 

142 

F. ccelehs (Chofiinch) 

7 

33 

142 

F. kawarahiha (Kawarahiba Finch) ... 

2 

42 

55 

F. 1 inaria (Mealy Redpoll) 

1 

89 

89 

F. montifr big ilia (Brambling) 

22 

45 

105 

F. spodiogenia (Alpine Chaflinch) 

2 

23 

24 

F. teydea (Tey clean ,, ) 

5 

10 

22 

F. tintillon (Tintillon ,, ) 

4 

23 

60 

Carduelis elegans (Goldfinch) 

21 

24 

57 

6'. or (Eastern ,, ) 

o 

O 

18 

43 

Chrysomitris^ whole genus 

C. haroatus (Black-chinned Siskin) ... 

33 

13 

90 

5 

P4 

4 

C. spinoides (Indian ,, ) ... 

1 

90 

90 

C\ sjnnus (Siskin) 

23 

12 

74 

G. tristis (American Siskin) 

C. yarrelli (Yarrell’s „ ) 

3 

■ 11 

32 

1 

24 

24 

Sycalisy whole genus 

32 

27 

90 

S. arvensis (Field Safiron Finch) 

2 

33 

52 

S.flaveola ( ,, „ ) 

22 

24 

90 

S, luteola (Yellowish ,, ) 

8 

31 

80 

Crithagra^ whole genus 

34 

24 

90 

C, alhogidaris (White-throated Seed- 

6 

10 

30 

eater). 




C, hutyracea (Yellow Seed- eater) 

10 

22 

90 

G, chrysopyga (Yellow-rumped ,, ) 

13 

38 

80 

C. musicus (Singing ,, ) 

2 

17 

24 

C, sidphurata (Sulphury ,, ) 

3 

2 

4 

Serinus^ whole genus 

18 

15 

52 

S. angolensis (Angolan Serin) 

S. canarius (Canary) 

1 

22 

22 

12 

14 

52 

aS'. canicollis (Grey-necked Serin) 

1 

20 

20 

S, hortulanus (Serin) 

3 

10-3 

24 

/S', tottus (Brown Canary) 

1 

27 

27 

Linoia, whole genus 

28 

21 

92 

Z. cannahina (Linnet) 

3 

14 

24 

L, Jlavirostris (Twite) 

4 

39 

92 

L. rufescens (Lesser Redpoll) 

21 

18-5 

74 

Carpodacus erythrinus (Ruddy Finch) 

13 

28 

79 

C, licemorrhoiis (Blood-stained „ ) 

ErythrospizagitJiaginea (Rosy Bullfinch) 

4 

25 

49 

6 

27 

52 

Pyrrliida europcea (Bullfinch) 

8 

12 

41 

P. ruhicilla (Siberian Bullfinch) 

7 

12 

23 

Pinicola enucleator (Pine-Grosbeak) . . . 

10 

13 

44 

Loxia, whole genus 

29 

8 

39 

L. pityopsittacus (Parrot Crossbill) . . . 

3 

24 

39 

L. leucopteva (Y^hite- winged Crossldll) 

4 

12 

37 
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Fringillida;: {cont,). 

Loxia curvirostra (Common Crossbill) » 
L. hifasciata (Eiiroj)ean White- winged 

Crossbill). 

Plectrophenax nivalis (Snow Bunting) 
Calcarius lapponicus (Lapland ,, ) 

Emheriza, whole genus 

E. aureola (Yellow-breasted Bunting) 
E, da (Meadow ,, ) 

E. dojysis (Bonaparte’s ,, ) 

E, drills (Cirl „ ) 

E, dtrinella (Yellow Hammer) 

E> (Yellow-browed Bunting) 

E. hortulana (Ortolan ,, ) 

E, luteokc (Red -headed ,, ) 

E. melanocephala (Black-headed ,, ) 

E, miliaria (Corn ,, ) 

E, rutila (Red-backed „ ) 

E. schoeniclus (Reed ,, ) 

E, striolata (Striolated ,, ) 

Euspiza americana (American „ ) 

Fringillaria saharce (Sahara ,, ) 

Melop>]ms melanicteriis (Crested Black 

Bunting). 

Zonotrichia alUcollis (White-throated 
Song Sparrow). 
Z. jdleata (Pileated ,, ,, ) 

Jiinco hyemalis (Snow-bird) 

Spizella sodalis (Chipping Sparrow) . . . 
Fipilo erythrophthalmus (Red-eyed 
Ground-Finch), 

ICTERID^. 

Ostinops decumanus (Crested 

Hangnest). 

Cassicus hcematoi'rhous (Red-rumped 

Hangnest). 

C. persiciis (Yellow „ ) 

Icterus^ whole genus 

I. aheilloii (Black-sided Hangnest) ... 
1. (Baltimore ,, ) ... 

7. chrysocephalus (Yellow-crowned 
Tropical Hangnest). 

7. jaioiaid (Brazilian Hangnest) 

7. sjmi'ius (Orchard „ ) 

7. tibialis (Yellow-shouldered Hang- 
nest). 

7. vulgaris (Common Hangnest) 

Dolichonyx oryzivora (American Rice- 

bird). 


No. of 
Iiidiv. 

21 

1 

63 

4 

86 

4 
1 
1 

17 

5 
2 
9 

11 

7 

6 
5 

16 

2 

3 

2 

2 

2 


13 

7 

1 

4 


11 

31 

1 

5 
1 

7 

6 
3 

8 
1 


Av. dur. 

Max. dur. 

n months. 

in months, 

6 

24 

5 

5 

11-5 

65 

18 

30 

36 

16-5 

85*5 

115 

7 

7 

11 

11 

21 

63 

27 

77 

53 

86 

25 

75 

63 

165 

52 

141 

45 

123 

50 

149 

20 

62 

15 

21 

15 

23 

25-5 

38 

12-5 

24 

73 

97 

17 

42 

17 

72 

8 

8 

25 

45 


21 

28 

41 

57 

46 

102 

27 

110 

30 

30 

14 

38 

66 

66 

40 

80 

17 

31 

27 

45 

27 

no 

3 

3 
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ICTERID.E {cont.). liidivf 

Av. dur. 
in months. 

Molotlirus^ whole genus 

25 

65 

M. hacUus (Bay Cow-bird) 

5 

67 

M, honarieyisis (Silky „ ) 

18 

65 

il/. purpurascens (Purple ,, ) 

2 

52 

Agelceus, whole genus 

8 

44 

A, (Chestnut-fronted Troupial). 

1 

16 

A, phoenicem (Red-shouldered Starling) 

5 

54 

A. rujicapillus (Red-headed Marsh- 

2 

33 

bird) 



Xanthoceplicdus icterocephalits (Yellow- 

11 

47 

headed Troupial). 



Xanthosomus jiavus (Yellow „ ) 

3 

53 

Amblyrhamphus holosericeus (Silky 

Hangnest). 

7 

50 

Pseudoleistes virescens (Dark-green 
Maize-eater). 

Siurnella deiilippi (De Filippi’s 

5 

26 

18 

16 

Meadow-Starling) . 



/S'. (Louisianian ,, n ) 

2 

10-5 

Curceus aterrimus (Chilian Starling)... 

1 

24 

Lampropsar dives (Rich-black 

1 

2 

Troupial). 



Quiscalus luguhris (Black ,, ) 

1 

2 

Q, versicolor (Changeable „ ) 

9 

10 

Aphohus chopi (Chopi Starling) 

o 

62 

Sturnid^. 



Lamprocolms' auratus (Purple-headed 

3 

141 

Glossy Starling). 



L. chalyheus (Green ,, ,, ) 

5 

71 

Lamprotorais ceneus (Long-tailed 

6 

44 

Glossy Starling). 



Sturnus menzbieri (Indian Starling) 

2 

25 

>V. vulgaris (Common ,, ) 

9 

26 

StuTiiopastor contra (Pied Mynah) ... 

3 

59 

Acr'idotheres^ whole genus 

25 

44 

A, cristatelliis (Chinese Mynah) 

6 

34 

A.fuscus (Broxvn „ ) 

6 

42 

A, ginginianus (Indian ,, ) 

1 

41 

.4. mahrattensis (Southern Brown 

2 

58 

Mynah). 



A, tristis (Common Mynah) 

10 

47-8 

Pollopsar^ whole genus 

8 

30 

P, andamanensis (Andaman Starling). 
P. blythi (Blyth’s ,, ) 

2 

20-5 

1 

23 

P. malahariciLS (Malabar Mynah) 

5 

33 

Temenuchus pagodarmn (Black-headed 

1 

13 


Mynah). 


481 

Max. dur. 
in months. 

145 

145 

135 

71 

94 

16 

94 

65 

123 

98 

122 

55 

39 

16 

24 

2 

2 

31 

102 


155 

150 

77 

26 

58 

107 

145 

62 

145 

41 

97 

117 

97 

38 

23 

97 

13 
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Sturnid^e {cont,). 

No. of 
Jiidiv. 

Av. dur. 
in months. 

Max. dur 
in months 

Pastor roseus (Rose-coloured Pastor) . 

24 

34 

97 

Gracujnca nigricollis (Black-necked 

1 

16 

16 

Gi*acklo). 




Diloplms carunculatus (Wattled 

6 

42 

73 

Starling). 




Gracida, whole genus 

39 

30 

124 

G. intermedia (Larger Hill Mynah) ... 

20 

33 

124 

G, javanensis (Javan Mynah) 

1 

77 

77 

G, religiosa (Small Hill Mynah) 

18 

22 

61 

PTILONORHYNCHIDJ5. 




Ptilonorhynchus smithi (Green Bower 

1 

19 

19 

Bird). 




P. vAolaceus (Silky Bower Bird) 

35 

30 

115 

Chlamydodera macidata (Spotted 

5 

40 

68 

Bower Bird). 




Paradiseid^. 




Paradisea minor (Lesser Bird of 

5 

30 

65 

Paradise). 




P. rid)ra (Red Bird of Paradise) 

1 

4 

4 

Ptilorhis paradisea (Rifle-bird) 

1 

46 

46 

Seleucides nigricans (Twelve-wired 

1 

11 

11 

Bird of Paradise). 




Manucodia chalyhea (Green Manucode) 

1 

12 

12 

CORVID.E. 




Gormcs^ whole genus 

140 

24-6 

133 

G. americanus (American Crow) 

1 

51 

51 

C, aitstralls (Australian „ ) 

7 

32 

82 

G. capellan'iis (Chaplain „ ) 

23 

22 

89 

C. corax (Raven) 

31 

11 

47 

G, cornix (Hooded Crow) 

14 

35 

99 

« G. cor one (Carrion ,, ) 

12 

15 

46 

G. cuhninatus (Long-billed Crow) 

2 

20 

36 

G. daibncus (Black-and-white Jackdaw). 

1 

20 

20 

G.frugilegus (Rook) 

13 

10 

27 

G. monedida (Jackdaw) 

15 

39 

89 

G. scapulatus (White-necked Ci'ow) . . , 

10 

21 

113 

G.splendens (Indian ,, ) ... 

11 

38 

133 

Gomdtur alhicollis (White -necked 

1 

18 

18 

Raven). 




Nucifraga caryocatactes (Nutcracker) . 

6 

27 

93 

Pica, whole genus 

19 

51 

131 

P, hootanensis (Himalayan Magpie) ... 

1 

6 

6 

P , mauritanica Qsloovi^h. ,, ) ... 

1 

9 

9 

P, rust lea Qsh^gigie) 

15 

54 

131 

P. sericea (Chinese Magpie) 

2 

69 

83 
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CoRVID.E {cont.'). 

No. of 
Incliv. 

Av. diir. 
in months. 

Max. (lur. 
in months. 

Cyanoj^oliits cooki (Spanisli Blue 

36 

24 

75 

Magpie). 




C, cyanus (Chinese Blue Magpie) 

8 

3L5 

84 

Oarruius glandarius (Jay) 

20 

12-8 

41 

G. lanceolatiis (Lanceolated Jav) 

5 

46 

80 

Cyanocitta, whole genus 

17 

25 

94 

(7. coronata (Crowned Jay) 

2 

4-5 

6 

C. cristata (Blue ,, ) 

10 

20 

54 

C, 'melanocyanea (Guatemala Blue Jay). 
G. yucatanica (Yucatan ,, ,, ) 

1 

16 

16 

4 

51 

94 

C^ianocorax. whole 2 *enus 

62 

12*5 

3 

77 

G, cycmomelas (Black-headed Jay) ... 

1 

3 

G. luxuosus (Mexican ,, ) ... 

2 

19-5 

29 

G. cyanopogon (Blue-bearded ,, ) 

40 

11-5 

77 

G, pileatus (Pileated „ ) ... 

19 

14 

32 

Galocittco formosa (SwainKSon’s Long- 

3 

16 

29 

tailed Jay), 




Uroclssa^ whole genus 

14 

27 

89 

U, flavirostris (Yellow-billed Blue Pie) 

2 

17*5 

18 

U. magnirostris (Siamese ,, ,, ) 

8 

15 

45 

U. occipitalis (Occipital ,, ) 

2 

17 

25 

U, sinensis (Chinese ,, „ ) 

2 

87 

89 

Gissa venatoria (Hunting Crow) 

6 

21 

56 

Denclrocitta, whole genus 

14 

27 

109 

D, himalayensis (Himalayan Tree Pie) 

4 

22*5 

40 

D, sinensis (Chinese „ ,, ) 

5 

38 

109 

D. vagahunda (Wandering ,, „ ) 

5 

21 

30 

Ptilostomus senegalensis (Piapec) 

2 

32-5 

41 

PyrrJtocorax alphms (Alpine Chough). 

10 

40*6 

87 

P. qraculus (Chough) 

5 

4P4 

94 

Gorcorax melanorhamphus (White- 

9 

23*5 

106 

winged Chough). 




Jleterolocha gouldi (Huia Bird) 

2 

19 

21 

Strepera^ whole genus 

9 

28 

98 

S. anapJionensis (Grey Crow-Shi-ike) . 

2 

15 

21 

8, gracidina (Pied ,, ,, ) . 

6 

34 

98 

S . fidiginosa (Sooty ,, 75 ) • 

1 

15 

15 

Gymnorkina leucoiiota (White-backed 

26 

42 

120 

Piping Crow). 




G. tihicen (Black -backed ,, ,. ) 

Gracticus destructor (Long-billed 

6 

40 

102 

5 

39 

133 

Butcher Crow). 




G, picaius (Pied ,, ,, ) 

1 

57 

57 

Alaudid/E. 




Alauda^ whole genus 

18 

26 

97 

A. arhorea (Wood-lark) 

5 

26 

44 

A. ai'vensis (Sky-lark) 

3 

33 

55 
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Alaudid^ {cont.). 

A lauda coslivox (Sweet- voiced Lark) . . . 
A, crassirostrls (Thick-billed ,, ) ... 

A. cristata (Crested ,, ) ... 

A, gulgula (Indian Sky-lark) 

Calandrdla hoztica (Andalusian Short- 

toed Lark). 

C, hrachydactyla (Short-toed Lark) . . . 
Mirafra affi'nis (Meadow Bush-Lark) . 
M. cantillans (Pale Indian ,, ) • 

Melanocorypha, whole genus 

M, calandra (Calandra Lark) 

AI. mongolica (Chinese ,, ) 

M. yeltoniensis (Black ,, ) 

Rhampliocorys clotbeyi (Clotbey’s 

Lark). 

PyrrJmlaiida verticalis (White-headed 
Bullfinch Lark). 
Otocorys alpestris (Shore Lark) 

O. hilopha (Algerian ,, ,, ) 

PlTTID^. 

Pitta bengalensis (Bengal Pitta) 

P, strepitans (Noisy ,, ) 

Tyranxid.e. 

Maclietornis rixosa (Short-winged 

Tyi’aiit). 

Tcenioptera nengeta (Pepoaza ,, ) 

Tyrannus melanchoUcus (Melancholy 

Tyrant). 

T. pipiri (American King-bird) 

Pitangiis sidpkiiratiis (Sulphury 

Tyrant). 

Milvulus tyrannus (Fork-tailed „ ). 
COTTNGID^. 

ChasmorhyncJms nireus (Carunculated 

Chatterer). 

C, nudicollis (Naked-throated Bell- 

bird). 

Cotinga cincta- (Banded Cotinga) 

Biipicola crocea (Cock of the Bock) . . . 

Dendrocolaptid^. 

Fiirnarius riifas (Bed Oven-bird). ... 
Menurid.^. 

Alenura siiperha (L3n-e-bird) 


No. of 

Av. dur. 

Max. dur. 

Indiv. 

in mouths. 

in months. 

1 

13 

13 

1 

24 

24 

7 

15 

86 

1 

97 

97 

7 

14 

19 

2 

28 

47 

1 

14 

14 

1 

1*5 

2 

20 

11-5 

81 

10 

14-6 

81 

2 

17 

32 

8 

6-5 

14 

3 

13 

19 

6 

16 

35 

12 

25*6 

61 

2 

9*5 

10 


1 

22-5 

24 

4 

11 

29 

2 

45*5 

76 

1 

5 

5 

1 

67 

67 

1 

12 

12 

21 

34 

104 

1 

38 

38 

1 

53 

53 

18 

21 

49 

2 

31 

57 

8 

8-5 

20 


2 

5*5 

7 

2 

57*5 

107 
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Summary of Passer es. 

The first general question that requires consideration is the 
value of tlie data on which this summary is based. Passerine 
birds, except to those who pay special attention to them as pets, 
are relatively little individualized, and in a large collection it 
may well be that the history of one individual has been assigned 
by mistake to another individual. I cannot doubt that such 
mistakes have sometimes occurred, but I do not think that they 
have had much effect on the figures. The bias they would give 
would tend on the whole to lower the figures, for where there was 
a doubt as to a dead individual in the Keeper’s mind, I find that 
he was dis230sed to assume that it was the oldest example. More- 
over, if the figures be run through in detail, it will be found that 
very often high records occur in cases where the number of 
examples was so few that confusion of individuals cannot have 
taken place, whilst the period of 33 years covered is so long in 
proportion to the numbers in most cases, that probably this 
source of error is on the whole insignificant. 

Mr. J. H. Gurney’s remarkable paper ^ has already made plain 
that birds attain considerable ages, and the figures of maximum 
duration that I am able to record are in no case improbable. It 
is to be remembered that probably the vast majority of 
Passerines are received at the Gardens in an adult condition, 
that the age of an adult bird cannot be determined from inspec- 
tion, and therefore the maximum durations recorded are in all 
cases below, and may be much below the potential longevity. Mr. 
Gurney gives the following as the oldest Passeiines of which he 
had been able to obtain information : Raven 69 years, Gymno- 
rhina tihicen, 26 years, Nightingale, 25 years. Skylark 24, Gold- 
finch 23, Grosbeak 21, Canary 20, Bullfinch 19, Weaver-bird 9; 
and he sets down 20 to 24 years as the possible limit of most 
Passerines in captivity. Amongst the Garden records, I may 
select the following : — Grey Struthidea, nearly 19 years. Paradise 
Whydah Bii-d, over 16 years, Diuca Finch, nearly 16 years. 
Glossy Starling and American Robin, about 13 years, Bay Cow- 
bird, over 12 years, an Indian Crow over 11 years, a Bulbul 
11 years, a Great Titmouse 9 years, a Lyre-bii-d, nearly 9 years. 
Mr. W. Chamberlain, F.Z.S., informs me that he bought an adult 
Cardinal (Paroaria cucullata) in 1874; that in 1896 it showed 
signs of age, chiefly difficulty with the autumn moult, and 
thickening of the scales of the legs ; that it died in 1899, 
having lived in a cage for 25 years 4 months. It must be 
noticed that if size be taken into consideration, the ages bear 
no relation to the relative sizes of the birds which attained to 
them, and moreover that Passeres as a whole, in compai-ison with 
their size, live to much greater ages than is the case with 
mammals. This is entirely in accordance with the views of 
Metchnikofi*, for Passerine birds in every case have the hind-gut 

* “The Comparative Ages to which Birds live,” Ibis, 1899, p. 19. 

Proc. Zool. Soc.— 1911, No. XXXII. 32 
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and caeca very small in proportion to the total length and cnpacity 
of the alimentary canal. They digest rapidly, void their excreta 
at frequent intervals, and have very little opportunity for intes- 
tinal putrefaction. 

With regard to viability, the record of Passerines is on the 
whole much better than in the case of mammals ; that is to say, 
the maximum duration is frequently high and is much more 
neai'ly approached by the average duration. There are some 
notable exceptions. First, it is most striking that common 
British birds, like common British mammals, have very bad lives 
in captivity. I am inclined to put this down to the same kind of 
reasons. In the first place, it must frequently happen that birds 
are damaged by capture, or that many weak examples are taken, 
and these find their way quickly to the Gardens, there to die ; 
whereas in the case of birds captured in remote regions, the 
deaths take place more frequently before arrival, and a selection 
of the hardier individuals is thus made automatically. The case 
would be more stnking if I had included in the averages, the 
considerable number of birds that died without living for a month 
at the Gardens, a number relatively much greater in the case of 
common European and British forms. It seems, moreover, 
highly probable, that wild birds in this thickly populated country 
have survived in proportion to their development of a repulsion 
to the vicinity of man, a repulsion which only a small proportion 
of them, and that only gradually, can overcome in captivity. It is 
most remarkable how the average duration of such kinds as 
English Thrushes, Whiuchats, Bedstarts, Wheatears, Warblers, 
Tits, Nuthatches, Pipits, Shrikes, Linnets, Finches, Buntings, 
is from 12 months to 1 or 2 months, whilst that of their nearest 
foreign allies may be many times greater. 

The viability, as shown by the average duration, has no 
constant relation to size. On the whole, soft-billed birds, such as 
the Tanagers, fed chiefly on fruit and prepared food, have been 
less successful than Finches and Weavers, and insectivorous birds 
have done less well than seed- and flesh -eaters. Nor is there any 
striking result to be obtained from consideration of the quarters 
assigned, for the vast majority of these Passerine birds have 
been kept under similar conditions. The Western Aviary, with 
open-air flights and heated retreats, has been their headquarters, 
although some of the small Finches, Tanagers, and Weaver Birds 
have been in cages in the Parrot House. The evidence points to 
Passerine bii'ds having a good viability and a potential longevity, 
even in the case of the smallest, reaching well over twenty years. 
Although success has been greatei* than in the case of many 
mammals, I think that this is to be expected from the constitu- 
tions of these two sets of creatures, and that in proportion to 
their viability, the success in the case of Passerines is still far 
short of what might be achieved. IMuch has already been done 
to improve the access to air in the case of all the Passeres. 

Capt. Flower’s highest I'ecords are a Paradise Whydah Bird, 
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still alive after 9 years^ duration ; an Amaduvacle Finch after 
7 years, a Black-headed Ohestunt-Finch after 9 years, a Java 
Sparrow of over 10 years’ duration, and a Bed-crested Cardinal of 
over 8 years’ duration. It is noteworthy that these figures are 
comparable with my records and relate to species or genera which 
have had long-lived examples here. Actually our records are 
higher, but the number of individuals amongst which they 
occurred is greater. 


PICABIiE. 

Caprimulgid.e. 

C(i2:>rhimlgus europceus (Nightjar) 


No. of Av. diir. IMax. dur. 
Iiidiv. in months, in months, 

4 4 7 


I have omitted a number of cases that lived for less than a 
month, but this is only another instance of failure with common 
European birds. 


PiCIDyE, 


Denclrocopus major (Greater Spotted 

16 

9*8 

33 

Woodpecker). 

Centurus tricolor (Banded „ ). 

1 

14 

14 

2[clanerpes erythrocephahmi (Bed- 

1 

2 

2 

headed Woodpeckei*). 

Leuconerpes candiclus (White-headed 

2 

12 

16 

Woodpecker). 

Gecinus viriclis (Green Woodpecker) ... 

9 

0 

0 

Colaptes auratus (Golden-winged 

8 

23 

54 


Woodpecker). 

lynx torquilla (Wryneck) 5 0 0 

Amongst the Woodpeckers and Wrynecks there is again 
complete failure with British birds, whilst the other figures would 
appear to show a low viability for the birds of this group, 
appearing both in the average and maximum durations. 


COLIID^. 

Colius, whole genus 

C. capensis (Cape Coly) 

C, castanotus (Chestnut-backed Coly).. 
C. (Bed-cheeked „ )., 

C.nigricollis (Black-necked „ ).. 


No. of Av. dur. Max. dur. 
Indiv. in months, in months. 

14 35 91 

10 34-4 91 

2 8-5 9 

1 66 66 

1 65 65 


These small, chiefly frugivorous birds, have in proportion to their 
size a good maximum and average duration, and must be inferred 
to have a good viability. It is interesting to note that the whole 
length of the intestines is remarkably short, although capacious, 
and there can be little opportunity for intestinal putrefaction. 
In the period under consideration the Colies were kept in the 
Parrot House, without access to open air. 

32-:fe 
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AlCEDINIDJ3. 

Alceclo ispida (Kingfisher) 

Halcyon^ whole genus 

//. chloris (Green-headed Kingfisher) . 
II, sanctus (Sacred ,, ) . 

II, smyrnensis (White -breasted 

Kingfisher) 

H. vagans (New Zealand ,, ) 

Dacelo, whole genus 

D. cervina (Buff Laughing Kingfisher). 
D. gigantea ( ,, ,, ). 

D, J/Gctclyt (Ijeach s jj ). 


No. of 

Av. dur. 

Max. dur. 

Iiidiv. 

ill months. 

in months. 

27 

4 

24 

10 

23 

44 

1 

28 

28 

5 

17 

32 

1 

26 

26 

3 

30 

44 

54 

25-5 

84 

2 

28 

34 

51 

25 

84 

1 

58 

58 


In the usual fashion, the failure with the Common Kingfisher 
has been very great. The other Kingfishers, in proportion to 
their size, show poor maximum and average durations, and these 
birds must be regarded as of relatively low viability. Although 
there are no C90ca, the hind-gut is relatively long and capacious. 
Mr. Gurney cites, from the Botterdam Gardens, an instance of a 
Laughing Kingfisher having lived for 11 years. Our highest 
regard is 7 years. In the period in question these birds have 
been kept in the Western Aviary, with heated interior but access 
to open air. 


Bucerotidje. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in mouths. 

Bucorvus abyssinicics (Ground Hornbill) 

7 

32 

146 

B, cafer (South African ,, ,, ) 

1 

64 

64 

Buceros lunatus (Lunated Hornbill) . . . 

1 

77 

77 

B, rhinoceros (iUiinoceros ,, ) ... 

6 

24 

75 

Dichoceros hicornis (Concave-casqued 

10 

56 

167 

Hornbill) 




Anthracoceros, whole genus 

9 

24 

51 

A. coronatus (Crowned Hornbill) 

4 

25 

48 

A, malayanus (White-billed Hornbill) . 

1 

10 

10 

A, malaharicus (Indian Pied ,, ) . 

4 

26 

51 

Cranorrhinus corrugatus (Wrinkled- 

1 

1 

1 

billed Hornbill) 




Aceros nepalensis (Nepalese „ ) 

2 

5-5 

10 

Ceratogymna elaia (Elate ,, ) 

5 

48 

. 138 

Sphagolohus atratus (Black „ ) 

5 

40 

121 

Bycanistes suhcylindricus (Subcylin- 

2 

59 

94 

drical Hornbill). 




Rhytidoceros plicatus {VMciitQd. ,, ) 

6 

14-5 

33 

-h undulatus. 




Toccus erythrorhynchus (Bed-billed ,, ) 

4 

33 

61 

T, melanoleucus (Black and White ,, ) 

2 

47 

58 

The Hornbills are omnivorous, rather large birds, and the record 


of maximum duration of 14 years for a Concave-casqued Hornbill 
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is by no means unexpectedly high. The relation of average 
duration to maximum duration varies but is on the whole good, 
showing a fairly high viability. These birds have been kept for 
the most part in a large aviary with heated retreats but access to 
the outer air. 


Upupid.e. 

Ujnipa epops (Hoopoe) 


No. of Av. dur. Max, dur. 
Iiidiv. ill months, in months. 

7 17 29 


The maximum and average durations show low viability. 


MOMOTIDiE. 

Momotus hrasiliensis (Brazilian Motmot) 1 74 74 

i/. (Cartagenian „ ) 2 98 121 

The numbers of individuals are very small but would appear 
to show a high viability for these omnivorous birds, which have 
been kept in a heated aviary with open-air flight-cages. 


Meropidje. 

(Common Bee-eater) ... 2 12 13 

The very poor success with Bee-eaters is no doubt associated 
with the difficulty of feeding them. 


CORACIID^. 

(Allied Holler) 1 21 21 

C, garrulus (Common „ ) 6 6*5 10 

The difficulty with these omnivorous but largely insectivorous 
birds is probably the provision of suitable food. 

PoDARGIDiE. 

(Cuvier’s Podargus)... 4 12 32 

There seems no reason except low viability to account for the 
absence of success with this hardy-looking omnivorous bird. 

Steatornithidae. 

Steatornis caripensis (Oil-bird) 1 1 1 

Xo just inference can be drawn from a single example. 


Bhamphastid^. 


No. of 
Indiv. 

Av. dur. 
iu mouths. 

Max, dur. 
in mouths. 

RTiamphastos^ whole genus 


59 

35 

143 

P. arid (Ariel Toucan) 


27 

24 

101 

It. hrevicarinatus (Short-billed Toucan) 

2 

91 

108 

P. carinatus (Sulphur-breasted 
P. cuvieri (Cuvier’s 

,> ) 

7 

26 

58 

» ) 

2 

5 

8 

P. dicolor us (Green-billed 

) 

5 

54 

143 
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Bhamphastid^ (cont.). 

No. of 
Indiv. 

Av. diir. 
ill months. 

Max. dur. 
in months. 

llhampliastos erythrorhynclius (Bed- 

3 

20 

35 

billed Toucan) 

E, tocarcl (Doubtful Toucan) 

B, toco (Toco Toucan) 

2 

67 

91 

9 

44 

93 

R, vitellinus (Sulphur-and-white- 

2 

96*5 

105 

breasted Toucan) 

Pteroglossus^ whole genus 

20 

29 

87 

P. inso'ij)tus (Lettered Aracari) 

5 

20 

30 

P. torqiiatus (Banded ,, ) 

P. loiecli (Maximilian’s „ ) 

6 

35 

71 

9 

32 

87 

Seleniclera maculirostris (Spot-billed 

2 

20 

25 

Toucanet). 


The Toucans and Aracaris are frnit-eating but partly omni- 
vorous and flesh-eating birds, with simple intestines, the hind-gut 
being relatively short and not very capacious. Their viability as 
shown by maximum and average durations is relatively good. 
In the period in question they were kept in large cages in a 
warmed house, without access to the open air. 


CAPITONIDd^. 


No. of 
Indiv. 

Av. dnr. 
in months. 

Max. dur. 
in months. 

Megalcema^ whole genus 


. 11 

40 

122 

M, asiatica (Blue-cheeked Barbet) .. 

. 6 

42 

104 

J/. hodgsoni (Hodgson’s 

„ ) .. 

.. 1 

4 

4 

M. virens (Great 

» ) •• 

4 

46 

122 


The Barbets have an almost omnivorous diet and have short 
intestines, the hind-gut being relatively short and uncapacious. 
Their viability as shown by maximum and average durations is 
good, and in the period covered they were kept in cages in a 
warmed house without access to the open air. 


CuCULIDiE. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Cucidus canorus (Cuckoo) 

21 

7 

38 

Eudynamis or lent alls (Black Cuckoo) 

5 

19 

41 

E. taitensis (Long-tailed „ ) 

1 

3 

3 

Centropus, whole genus 

6 

20‘5 

37 

C. plmsianus (Pheasant Coucal) 

1 

19 

19 

(7. rndpennis (Indian „ ) 

3 

22 

37 

G. senegcdensis (Senegal „ ) 

2 

18-5 

19 

Crotophaga ani (Ani) 

5 

6 

26 

Guira piririgua (Guira Cuckoo) 

23 

25 

55 


The Cuckoos are insectivorous and omnivorous birds with 
relatively capjacious hind-guts. Their viability as shown by the 
maximum and average durations is low, but as is usual the failure 
has been most complete in the case of the Common Cuckoo. 
These birds have been kept under difierent conditions, sometimes 
with, and sometimes without, access to open air. 
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MuSOrilAGIDiE. 


No. of 
Iiidiv. 

Av. tiur. 
in months. 

Max. dur. 
ill mouths. 

Turacus, whole genus 


53 

17-8 

93 

2\ huffoiii (Buftbn’s Touracou) 


5 

13 

20 

corythaix (White-crested Touracou). 

9 

28 

93 

T. livingstoni (Livingstone’s ,, 

)• 

2 

11 

14 

T. macrorhynchiis (Great- billed ,, 

). 

4 

19 

33 

T. j)ersus (fSenegal ,, 

)• 

32 

15 

60 

T. schaloivl (Benguela ,, 

). 

1 

37 

37 

Gallirex chlorochlamys (Green -necked 

5 

24 

45 

Touracoii 

>)• 




fr. gyorphyreolopha (Purple-crested 

1 

19 

19 

Touracou 

')■ 




Musopliciya violacea (Violaceous 

7 

17 

44 


Plantain- eat er) , 

The Touracous and Plantain-eaters are frngivoroiis and 
omnivorous birds with relatively simple intestines, the hind-gut 
being reduced. Their viability, as shown by maximum and 
average durations, is not good but surpasses that of the Cuckoos. 
They have been kept under varying conditions, always with 
artificial heat, but in some cases with access to the open air. 


Summary of Picarice. 

Picarian bii-ds form a heterogeneous group, united by no certain 
or close bands of affinity, and it is not sui’prising that their 
relative viabilities and longevities do not correspond with their 
gradations of size in any close fashion, although there is evidence 
of such a general relation. The maximum duration recorded is 
nearly 14 years for a Hornbill; then come a Toucan with nearly 
12yeai*s,a Motmot and Barbet with 10years,aTouracou with nearly 
8 yeai'S, and a Kingfisher with 7 years. The conditions under 
which these birds were kept during the period covei-ed, have not 
differed much. In the vast majority of cases they were kept in 
houses or aviaries with artificial heat, but in some instances thei e 
was access, at least occasionally, to open-air flight-cages. I am 
unable, however, to draw any clear inference with regard to the 
effect of the mode of housing from the facts at my disposal. Tlie 
very marked differences in viability exhibited, I think, must 
depend largely on real constitutional differences between the 
different suborders. The diet of the whole set tends to be mixed, 
with a strong leaning towards carnivorous or insectivorous 
character. The character of the alimentary tract varies con- 
sidei-ably within the assemblage, and I think a marked correlation 
can be traced between the kind of gut and the viability. The 
Caprimulgidpe, Meropidce, Coraciidse, and Cuculidas have all 
relatively capacious hind-guts and ca3ca, and in all these the 
average duration is low, generally under a year, whilst the maxi- 
mum duration is never high. The Musophagidae are generally 
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regarded as being closely allied to the Cuckoos ; they have no 
cJBca and a relatively uncapacions hind-gut, and their average 
duration is considerably over a year, whilst examples have lived 
over 7 j^ears. The IJpupidae have no caeca but a relatively 
capacious hind-gut, and have a low viability. The Picidae and 
Alcedinidae have no caeca ; the hind -gut of the Woodpeckers is 
certainly not specially capacious, and they must be regarded as 
exceptions to the generalization ; the Kingfishers are rather 
better in viability, but in the family as a whole it is not good. 
On the other hand, the Musophaghlas, as I have already men- 
tioned, the Momotidae, the ColiidaG, the Capitonidae, the Pham- 
phastidae, and Bucerotidae are all devoid of functional caeca, have 
relatively short and uncapacious hind-guts, and show amongst 
Picarian birds the highest average and maximum durations. The 
group appears to furnish considerable evidence for Metchnikoh‘’s 
generalization as to the relation between long duration of life 
and the absence of opportunity for intestinal putrefaction. 

It is interesting to note that Capt. Flower's only high Picarian 
record, that of a Coly still alive after 5 years' duration, is in my 
records surpassed by three different species of the same genus. 


STKIGES. 

Strigid.<e. 

Sirix flammea (Barn Owl) 

Phodilus hadiits (Bay Wood Owl) 

Asionid^. 

Asio, whole genus 

A. hrachyotus (Short-eared Owl) 

A. mexicaniis (Mexican Eared Owl) ... 

A. otus (Long-eared Owl) 

Syrnium, whole genus 

S. aluco (Tawny Owl) 

S. wzc?m?iee(Indranee „ ) 

8, nehidosum (Barred ,, ) 

A. iiuchale (Sharp's Wood-Owl) 

A. sinense (Pagoda Owl) 

S. personata (Spectacled „ ) 

S. uralense (Ural ,, ) 

S. ivoodfordi (Woodford’s „ ) 

Buho, whole genus 

B, ascalapJius (Savigny’s Eagle-Owl)... 

B. hengalensis (Bengal ,, )... 

B. hlakistoni (Blakiston's „ )... 

B, coromandus (Coromandel ,, )... 

BAacteus (Milky ,, )... 

B.macidosus (Spotted „ )... 

B. (Magellanic ,, )... 

B. maximus (Great ,, )... 


Ko. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in months. 

67 

17*4 

60 

1 

50 

50 


77 

10 

30 

22 

11 

30 

2 

15 

15 

53 

4 

26 

71 

21 

134 

60 

18 

47 

4 

55 

134 

1 

63 

63 

2 

20 

28 

1 

50 

50 

1 

12 

12 

1 

2 

3 

1 

8 

8 

88 

32 

111 

1 

34 

34 

3 

32 

64 

2 

16 

23 

1 

29 

29 

2 

58 

99 

17 

27 

59 

1 

7 

7 

38 

28 

81 
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Asionid.e (cont.). 

No. of 
liuliv. 

Av. dur. 
ill nioiitlis. 

Max. diir. 
ill moiitlis. 

Bubo nejycdensis (IS'epal Eagle-Owl)... 

1 

108 

108 

B. orientalis (Oriental ,, )... 

B. j^oensis (Fraser’s „ )... 

1 

83 

83 

3 

45 

107 

7i. (Virginian „ )... 

18 

34-8 

111 

Ketupa ceylonensis (Oejlowe&Q Fishing- 

4 

10 

26 

Owl). 




K. javanensis (Javanese Fishing-Owl). 

5 

37 

51 

Acops, whole genus 

17 

8*6 

45 

S. asio (American Scops Owl) 

1 

26 

26 

8. gilt (Scops Owl) 

10 

4-4 

9 

8. (Smooth- footed Scops Owl) 

1 

45 

45 

8. lemp)igi (Horsfield’s ,, ) 

1 

1 

1 

8, leucotis (White-eared ,, ) 

3 

10 

16 

8, senegalensis (Senegal ,, ) 

1 

2 

2 

8cotopelia (Pel's Owl) 

1 

5 

5 

Pulsatrix torquata (Downy Owl) 

10 

40 

87 

8celoglaux (White-faced Owl) 

1 

33 

33 

Athene hrama (Spotted Owl) 

2 

9*5 

17 

A. noctua (Naked-footed Owlet) 

14 

13-5 

34 

Ninox hoobook (Boobook Owl) 

3 

26 

50 

W. novce-seetandice (New Zealand Owl) 

1 

17 

17 

8peotyto cuniciilaria (Burrowing ,, ) 

46 

21 

65 

Glaucidium passerinum (Passerine „ ) 

13 

6-5 

17 

G. phalcenoides (Brown ,, „ ) 

1 

6 

6 

Nyctea scandiaca (Snowy Owl) 

9 

22 

75 

8urnia funerea (American Hawk Owl) 

1 

5 

5 


Summai'i/ of Stviges. 

We know from Mr. J. H. Gurney’s paper {loc. cit. p. 36) that 
the potential longevity of Owls is far in excess of the maximum 
durations recorded here. On excellent authority, that writer 
cites an Eagle-Owl of 68 years, a Ketupa of 39 years, and a 
Tawny Owl of 26 years. The longest record on my list is that of 
an Indranee Owl which lived for over 1 1 years in the Gardens, 
and at the present time there are alive a Milky Eagle-Owl which 
lias been for 19 years and a Pel's Owl which has been for 12 years 
in the Gardens. Until compai’atively recently the quarters 
assigned to the Owls at the Gardens were extremely bad ; it was 
assumed that Owls required neither light nor space. They have 
now been given better accommodation, and it is interesting to 
state, that except the Barn Owls, all the Owls take the fullest 
opportunity of sunning themselves and .spend the greater part of 
their time fully exj^osed. Although a good deal must be dis- 
counted as a direct reaction to unfavourable conditions, it is still 
clear that the viability of Owls is not good ; not only are the 
maximum durations far below what we know to be the potential 
longevities, but the average durations are in most cases extremely 
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low. Owls, as is well known, have an miusually capacious hind- 
gut with very large cieca. 

It is interesting to notice that all Capt. Flower’s records of 
Owls are relatively low, just over 3 years being the highest. 


PSITTACI. 

Nestorid^. 

(Mountain Ka-ka) ... 14 


Loriid^. 


ClialcopsiUacus scintillatus (Red-fronted 

Lory). 

Eos^ whole genus 

E. riciniata (Violet-necked Lory) 

E. reticulata (Blue-sti*eaked „ ) 

E. rubra (Red Lory) 

E. toallacei (Wallace’s Lory) 

Loriits, whole genus 

L. domicella (Purple-capped Lory)... 
L.flavo-palliatus (Yellow-backed „ ) . . . 
L. garrulus (Chattering ,, )... 

L.lory (Three-coloured „ )... 

L, tibialis (Blue-thighed ,, )... 

Trichoglossusj whole genus 

T, cyanogrammus (Green-naped Lori- 
keet). 

T, forsteni ( Forst en’s Lorikeet) 

T, hceinatodes (Blue-faced „ ) 

T. mitchelli (Mitchell’s ,, ) 

T. novce-Jiollandke (Swainson’s Lorikeet) 
T. ornatus (Ornamental ,, ) 

T. rubritorques (Blue -bellied ,, ) 

Psitteuteles chlorolepidotus (Scaly- 

breasted Lorikeet). 
Glossopsittacus concinnus (Musky 

Lorikeet). 

Cacatuid^. 


Microglossus aterrimus (Great Black 

Cockatoo). 

Calyptorhynclius banhsi (Banksian 

Cockatoo). 

C.funey'eus (Funereal Cockatoo) 

Callocephalon galeatum (Ganga Cockatoo) 

Cacatua, whole genus 

(7. alba (Greater White-crested 

Cockatoo). 

C. citrina (Citron-crested ,, ) 

C. ducorpsi (Ducorps’s „ ) 


1 

13 

4 

3 

5 
1 

26 

10 

4 

4 
7 
1 

31 

1 

1 

5 
1 

14 
7 
2 

6 

11 


3 

o 

u 


2 

1 

84 

5 

3 

3 


Av. diir. 

Max. dur. 

in months. 

in months. 

41 

227 


34 

34 

46*7 

220 

22-5 

50 

32 

59 

83 

220 

2 

2 

39-9 

107 

37-3 

88 

30 

60 

59 

107 

35-6 

105 

53 

53 

55 

210 

77 

77 

14 

14 

87 

148 

137 

137 

51-8 

210 

38 

84 

20-5 

22 

24 

59 

20-7 

60 


59-6 

96 

221 

310 

44-5 

87 

85 

85 

55 

229 

66 

92 

142 

183 

36 

67 
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CACATUIDiE {cont). 

Cacatiia galerita (Greater Sulplnir- 
crestecl Cockatoo) 
C. goffmi (Goffin\s Cockatoo) 


C, gymnojns (Bare-eyed 
(7. lumnaturopygia (Bed-vented 


C. leadheateri 
C, moluccensis 
C. ojdithcdmica 
C. roseiccqnlla 
C. sanguinea 


(Lead beater’s 
(Rose-ci'ested 
(Blue-eyed 
(Roseate 
(Blood-stained 

C. suljyJmrea (Lesser Sulphur- crested 

Cockatoo). 

C. triton (Triton Cockatoo) 

Licmetis (Slender-billed Cockatoo) 

L.2xistincUor{Wes>tevxi,^ „ ) 

Calopsittacus novce-Jiollandice (Cockateel) 

PSITTACID^. 

AnodorhyncJius^ whole genus 

A, glauciis (Glaucous Macaw) 

A, hyacmt/mms (Hyacin thine Macaw) 

A, leari (Lear’s Macaw) , 

Cyanopsittacus sp^ixi (Spix’s Macaw) . 

Ara^ whole genus 49 

A. ambigua (Ambiguous Macaw)... 

A . (Blue-and-Yellow „ )... 

A. cA^o7’op^em(Red-and- Yellow ,, )... 

A, hahni (Hahn’s ,, )... 

A, macao (Red-and-Blue ,, )... 

A^maracana (Illiger’s ,, ),.. 

A, militaris (Military ,, )... 

A, nohilis (Noble „ )... 

A, severa (Severe „ )... 

Conurus, whole genus 


C. aciUicaudatus (Sharp-tailed Conure) 


C, ceruginosus 
C. aureus 
C. auricajnllus 
C, aztec 
C. cactorum 
C. canicidaris 
C. guarouha 
C, hcemorrhous 
C, holochlorus 
C, jendayi 
C. nanday 
C. ocularis 
C. chlorop>terus 


(Brown-throated , 
(Golden , 

(Golden-headed . 
(Aztec , 

(Cactus , 

(Petz’s , 

(Golden , 

(Blue-crowned , 
(Mexican , 

(Yellow-headed , 
(Black-headed , 
(Eyed 

(Green- winged , 


No. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in immtlis. 

8 

49 

113 

5 

66-8 

182 

2 

113-5 

131 

3 

56 

107 

17 

40 

98 

10 

49-5 

229 

5 

70 

112 

10 

12-4 

41 

1 

204 

204 

8 

46 

117 

4 

118 

209 

> 5 

58 

95 

4 

100 

153 

61 

33 

136 

8 

111 

276 

1 

107 

107 

4 

95 

117 

3 

134 

276 

2 

63-5 

65 

49 

57-5 

199 

2 

147 

199 

16 

46 

170 

9 

66 

191 

2 

26 

45 

9 

60 

177 

7 

41 

91 

2 

56 

108 

1 

172 

172 

1 

21 

21 

90 

56 

248 

1 

1 

1 

24 

40 

144 

8 

76 

153 

4 

49 

139 

2 

18*5 

21 

2 

32 

54 

4 

32 

44 

2 

111*5 

129 

8 

107 

248 

1 

92 

92 

12 

51 

171 

9 

71-5 

189 

1 

1 

1 

5 

53 

128 
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DR. P. CHALMERS MITCHELL ON LONGEVITY AND 


PSITTACID^ (cont). 

No. of 
Indiv. 

Av. diir. 
in moutlis. 

Max. dur. 
in months. 

Coniirus rubritorquis (Red-collared 

1 

19 

19 

Conure) 

(7. ruhrolarvatus (Red-masked „ ) 

1 

7 

7 

(7. solstitialis (Yellow „ ) 

C. wagleri (Wagler’s „ ) 

4 

42 

74 

1 

144 

144 

Comiropsiscarolinensis(^ 2 iVo\\Tiik ,, ) 

6 

81 

114 

Cyanolyseus patagomis (Smaller Pata- 

10 

36*7 

65 

gonian Oomire). 

Henicognatlms leptorliynchus (Slight- 

1 

184 

184 

billed Parrakeet). 

Microsittaceferruginea (Chilian Conure) 

1 

36 

36 

Pyrrhura^ whole genus 

21 

54 

172 

P. cruentata (Red-eared Conure) 

5 

22 

44 

P. leucotis (White-eared „ ) 

9 

51 

112 

P. perlata (Pearly „ ) 

2 

98 

172 

P. vittata (Red-bellied „ ) 

5 

73 

120 

Myopsittacus monachus (Grey-breasted 

Pari’akeet). 

15 

40 

124 

Bolhorhynchus lineolatits (Lineolated 

4 

34 

48 

Parakeet). 

Psittacula passerina (Passerine Parrot) 

17 

22 

57 

Brotogerys^ whole genus 

30 

35 

93 

B. chrysopterus (Golden-winged 

1 

57 

57 

Parrakeet) 

B. jugidaris (Tovi ,, ) 

5 

34 

65 

(Orange-flanked „ ) 

4 

52 

78 

B, tirica (All-green „ ) 

8 

32 

93 

B. tui (Tui ,, ) 

9 

30 

46 

B. impara (Golden-fronted „ ) 

1 

45 

45 

B. virescens (Yellow-winged „ ) 

2 

19 

20 

Chrysotis^ whole genus 

168 

43 

312 

C. cestiva (Blue-fronted Amazon) 

11 

36 

103 

C, agilis (Active „ ) 

3 

3 

7 

C. alhifrons (White-browed „ ) 

10 

18 

74 

C. amazonica (Orange-winged „ ) 

9 

55 

228 

C. augusta (August ,, ) 

2 

35*5 

70 

C. auripalUata (Golden-naped „ ) 

8 

83 

312 

C. autumnalis (Yellow-cheeked ,, ) 

8 

34 

122 

C. hodini (Bodinus’ „ ) 

G. houqueti (Bouquet’s ,, ) 

2 

83 

153 

1 

72 

72 

C. hrasiliensis (Red -tailed „ ) 

3 

66 

128 

C. dufresniana (Dufresne’s „ ) 

2 

20 

35 

C. caymanensis (Cayman „ ) 

1 

11 

11 

C. collaria (Red-throated ,, ) 

6 

36 

62 

C. farinosa (Mealy ,, ) 

6 

52 

68 

C.f estiva (Festive „ ) 

C.finschi (Fin sell’s ,, ) 

4 

35 

49 

3 

63 

121 

C. guatenialce (Guatemalan ,, ) 

C. guildingi (Guilding’s „ ) 

2 

14 

28 

8 

41 

69 
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PSITTACID.E (cont.). 

Chrysotis leucoceplialcb (White-fronted 

•Amazon) 


C, leiKiillanti (Levaillant’s ,, ) 

C. mercenaTia (Mercenary ,, ) 

(1, ochrocephala (Yellow-fronted „ ) 

C. oc/i?'q/)^e?Y^(Yellow-shou]dei‘ed „ ) 
(7. panamanensis (Yellow-billed „ ) 

C.prcetrii (Pretre's ,, ) 

C, rhoclocorytha (Red-topped „ ) 

C. salvini (Sal v in’s ,, ) 

ventralis (Salle’s ) 

C. versicolor (Blue-faced „ ) 

C, vinacea (Yinaceous „ ) 

C, virldigena (Green-cheeked ,, ) 

C\ vittata (Red -fronted ,, ) 

C. xantholora (Yellow-1 ored ,, ) 


Pachyurus hrachyiirus (Short-tailed 

Parrot). 

Pionus^ whole genus 

P. chalcopterus (Bronze- winged Pari’ot) 
P.fascus (Dusky „ ) 

P. maxuniliani (Maximilian’s „ ) 

P, menstriius (Red- vented ,, ) 

P. senilis (White-headed ,, ) 

P, sordiclus (Sordid „ ) 

Deroptyus accijntrinus (Hawk-headed 

Caique). 

Pionopsittacus pileatus (Red-capped 

Parrot). 

Caica, whole genus 

C. leucogastra ( White-bellied Caique) . 
C. mdanocephala (Black-headed ,, ) . 
(7. (Yellow-thighed ,, ). 

Poeocephalus^ whole genus 

P. f iiscicapillas (Brown -head ed Parrot) 


P . f ascicollis (Brown-necked ,, ) 

P. gulielmi (jardine’s ,, ) 

P. meyeri (Meyer’s ,, ) 

P. robustus (Levaillant‘s ,, ) 

P. ruejypelli (Ruppell's ,, ) 

P. senegcdus (Senegal ,, ) 

Psittacus erithacus (Grey „ ) 

P. timneh (Timneh ,, ) 

Coracopsis, whole genus 


(7. harklyi (Praslin Parrot) 

P. nigra (Lesser Yasa ,, ) 

P. vasa (Greater „ ,, ) 

Eclectus, whole genus 

E. cardinalis (Cardinal Eclectus) 


No. of 

Av. (liir. 

Max. (lur. 

Indiv. 

ill months. 

ill uioiitlis. 

8 

32 

85 

8 

68 

157 

1 

13 

13 

8 

45 

88 

6 

50 

136 

6 

60 

147 

4 

12 

18 

b 

36-5 

119 

6 

40 

82 

4 

42 

95 

2 

25 

37 

3 

34 

60 

9 

63-5 

123 

3 

48 

95 

5 

46 

83 

2 

30-5 

52 

28 

29 

111 

2 

26 

49 

9 

14'5 

34 

3 

69 

111 

11 

23*8 

62 

1 

11 

11 

2 

73*5 

76 

9 

49 

125 

2 

1 

1 

16 

47 

248 

2 

6*5 

8 

12 

39 

104 

2 

130 

248 

46 

32 

249 

2 

53-5 

55 

4 

79 

241 

6 

12 

49 

8 

45 

249 

2 

24 

45 

6 

3*8 

16 

18 

30 

187 

22 

13 

57 

4 

84 

123 

13 

164*7 

648 

6 

93 

152 

4 

98 

144 

3 

397 

648 

35 

31 

119 

1 

38 

38 
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DR. P. CHALMERS MITCHELL ON LONGEVITY AND 


PSITTACTD^ {cont). 

Eclectus 2)ectoralis (Red-sided Eclectus) 
E. Toraiits (Grand ,, ) 

u’e 5 i{m?ia?u(Westerman’s ,, ) 

Tanygnathus^ whole genus 

T. luzonensis (Blue-crownedParrakeet) 
T. megcdorhynchus (Great-billed ,, ) 

T. muelleri (Mueller’s „ ) 

Palceornis^ whole genus 

P. alexandri (Alexandrian Parrakeet). 
P, caniceps (Grey-headed ,, ). 

P, cyanocepliala (Blossom-headed ,, ). 

P. docilis (Rose-ringed ,, ). 

P. fasciata (Banded ,, ). 

P, longicaicda (Malaccan ,, ). 

P. nicoharicci (Red-cheeked „ ). 

P. perisierodes (Malabar ,, ). 

P, rosa (Rosy ,, ). 

P, torqiiatus (Ring-necked „ ). 

Polytelis, whole genus ’ 

P. cdexandrce (Princess of Wales* 

Parrakeet) 

P. harrahcmdi (Barrabaud’s ,, ) 

P, melanurus (Black-tailed „ ) 

Ptistes erythro2:)terus (Red-winged 
Parrakeet). 

Aprosmictus coccinopterus (Smaller 
Red-winged Parrakeet). 
A, cyanopygius (King ,, ). 

Pyrrliidopsis^ whole genus 

P, 2^e'i'sonata (Masked Parrakeet) 

P. S2dendens (Shining ,, ) 

P. tabuensis (Tabuan ,, ) 

Psittinus incertus (Blue-riimped 

Parrakeet). 

Agapornis, whole genus 

A. cana (Grey-headed Love-bird) ... 
A. (West -African ,, ) ... 

A, roselcollis (Rosy-faced ,, ) ... 

LorictduSj whole genus 

L. chrysonotus (Golden -backed 

Hanging-Parrakeet). 
L. galgidus (Blue-crowned Hanging- 

Parrakeet). 

L. indicus (Ceylonese Hanging- 

Parrakeet). 

L. pusillus (Javan Hanging-Parrakeet) 

Plcdycercus^ whole genus 

P. adelaidce (Adelaide Broad-tail) 


No. of 

Av. dur. 

Max. dur. 

Indir. 

in months. 

in mouths. 

13 

34 

90 

12 

47 

119 

9 

4-6 

15 

12 

62 

189 

3 

19 

37 

1 

154 

154 

8 

66 

189 

96 

41 

250 

15 

•53 

247 

1 

2 

2 

11 

56 

97 

8 

43 

157 

10 

69*6 

160 

7 

12 

26 

1 

3 

3 

7 

47 

86 

6 

15 

30 

30 

34 

250 

15 

31 

72 

3 

23 

49 

4 

53 

72 

8 

23 

40 

13 

33 

61 

1 

162 

162 

19 

27*5 

80 

17 

44 

116 

7 

52 

89 

5 

44 

116 

5 

31 

113 

1 

20 

20 

68 

23 

97 

17 

30 

97 

38 

16 

56 

13 

22 

40 

40 

17 

80 

3 

26 

31 

21 

17 

80 

15 

15 

37 

1 

9 

9 

83 

42*6 

202 

2 

31 

52 
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PsiTTACIDAi: {coilt.). 

2 ^ 0 . of 
Iiuliv. 

Av. dm*, 
ill iiioiith.s. 

jMiix. dm*, 
ill months. 

Platycercus i«r??-a?YZi(Barnarcrs inroad- 

5 

86 

202 

tail) 




r, hroirni (Brownes Broad-tail) ... 

1 

23 

23 

r. elegcms (Peimaiit’s ,, ,, ) ... 

17 

29 

143 

r. erythi'oj^ejjlus (lied-mantled Broad- 

1 

22 

22 

tail). 




P. exlmius (Bose-liill Broad-tail) 

22 

32-5 

130 

/\/Zrtr^oZ?L?(Yellow-nmiped Broad-tail) 

4 

58-7 

153 

7’. (Yellow-bellied ,, ,, ) 

2 

32‘5 

38 

P, icierotis (Stanley Broad-tnil) 

4 

40 

136 

P. 'pallld'iceps (Pale-headed Broad-tail) 

9 

40 

128 

P. jyileatus (Pileated „ ,, ) 

4 

41 

59 

P. semitorquatus (Yellow-collared 

2 

103 

103 

Broad -tail). 




P. zonarius (Bower’s „ „ ) 

10 

55 

133 

PsephoHcs, whole genus 

33 

22-3 

113 

P. chrysoq:>terygins (Golden-winged 

1 

8 

8 

Parra keet). 




P. hceinatonotus (Blood-rnmped 

15 

23 

67 

Parrakeet). 




P. multicolor (Many-colonred „ ). 

7 

30 

113 

P, qmlclierrimus (Beautiful „ ). 

10 

16 

57 

NeoqjiJiema, whole genus 

53 

22 

75 

N. hourhii (Bourke’s Grass- Parra keet) 

6 

36 

62 

iY. chrysogastra (Orange-bellied Grass- 

4 

23 

55 

Parrakeet). 




N, elegcms (Elegant Grass-Parrakeet) 

12 

21*5 

68 

Y. 2 ^'^dchella (Turquoisine Grass- 

28 

20 

75 

Parrakeet). 




Y. splenclida (Splendid Grass- 

2 

12 

18 

Parrakeet) 




Y. vemista (Blue-banded Grass- 

1 

11 

11 

Parrakeet). 




Ciianorhamphus^ whole ffenus 

31 

17 

62 


6'. cviiriceps (Golden-headed Pariakeet) 

5 

19 

54 

C, malherhi (Alpine ,, ) 

4 

14 

32 

C. noxoi-zealandim (New Zealand 

16 

15 

43 

PaiTakeet). 




C. saisseti (Saisset’s „ ). 

2 

21 

39 

C\ unicolor (Antipodes Island ,, ). 

4 

26 

62 

Nymplviciis corniitus (Horned ,, ). 

2 

62-5 

84 

iV. uvccensis (IJvfean „ ). 

9 

12-5 

71 

Nanodes discolor (Swift „ ). 

8 

23 

43 

Melopsiitacus undxdatus (Undulated 

109 

23*6 

111 

G ra ss-Parrak ee t) . 




Geopsiiiacus occidenUdis (Western 

1 

4 

4 

Gi'ound-Parrakeet). 




String opiD^. 




Siringops hahroj^tiliis (Night Pariot) . 

4 

8-2 

16 
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DR. P. CHALMERS MITCHELL 0\ LONGEVITY AND 


Summary of Psittaci. 

Popular repute and exact records agree in assigning a high 
potential longevity to Parrots. Metchnikoff {op, cit, p. 52) cites 
on the authority of Levaillant a Grey Pari*ot of 93 years, on that 
of Butler, a Sulphur-crested Cockatoo of 81 years, on that of 
Abrahams, an Amazon of 102 years, whilst he himself owned an 
Amazon which died at an age between 70 to 75 years. The 
figures in Mr. J. H. Gurney’s list (op. cit, p. 36) are lower, the 
highest being a Blue Macaw of 64 years. The figures of 
maximum duration at the Gardens are very much lower in most 
cases. A Greater Vasa Parrot (already cited by Gurney) lived 
for 54 years. With regard to the othei's the figures of maximum 
duration are distributed nearly equally throughout the difiTerent 
groups of Psittaci ; thus an Amazon and a Banksian Cockatoo 
reached about 26 years, a Macaw 23 years, a Conure, a Pceocepha- 
lus PaiTot and a small Parrakeet 20 years, a Nestor 19 years, a Lory 
18 years, and a Lorikeet 17 years, whilst there are at present 
alive a Lesser Vasa Parrot which has lived in the Gardens for 
26 years, and a Lorikeet of 17 years’ duration. 

I have no information as to the ages of the Parrots on their 
arrival at the Gardens, hut as in an assemblage of 1480 birds, 
selected at random so far as age is concerned, there must have 
been many young birds, the maximum ages attained would 
appear to show that Parrots have not a high viability under the 
conditions to which they have been subjected, as otherwise there 
would have been a more frequent and closer approach of maximum 
duration to potential longevity. The records of average duration 
are not more favourable. The great majority of the birds had an 
average duration of somewhere between 2 and 4 years, a few such 
as the Lorikeets, Cockatoos, Conures, and Caiques were in most 
cases between 4 and 6 years, whilst the Macaws usually showed 
averages of over 6 years. I can see only the vaguest possible 
correlation between average and maximum durations and size, but 
on the whole there are more of the larger birds amongst the 
higher figures. 

As we know that Psittaci have a high potential longevity, it 
is clear that either the conditions under which they are kept in 
captivity are markedly unfavourable, or that these birds have a 
low viability. In the period in question, the examples of this 
group were kept in a rather crowded house, well warmed in cold 
weather. A certain number of them were placed out of doors 
(chiefly Macaws and Cockatoos) in good weather, but were 
chained to perches. The vast majority of them were in relatively 
small cages, and never had access to open air, whilst none had 
the opportunity of flying. It is of course clear that exceptional 
individuals can do well without exercise, and it is highly 
probable that at least most of the birds cited as instances of high 
longevity, Avere kept in cages or on stands. But it is equally 
clear that such conditions, and in particular the absence of fresh 
air, are not favourable. 
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Parrots are typically vegetarian birds, altliougli, as is well 
known, most of them do well if some animal material is added to 
their diet. The intestinal tract is long and nnusiialiy complex, hut 
it is narrow in calibi*e, there are no caeca, and the greater portion 
appears to coirespond with the small intestines, whilst there is 
little that is used as a i*eservoii* for waste inateidal, or that can be 
a probable seat of putrefaction. I cannot see that the indications 
point towards their low viability being the result of their consti- 
tution, and am disposed to attribute the relatively low inaximiun 
and average durations to unsatisfactory conditions. The Zoolo- 
gical Society has made experiments in recent years, in giving the 
larger parrots free exposure to the open air, without artificial 
heat. The experiment has not been of sufficiently long duration 
to test the effect on longevity ; but even though the conditions 
are not specially favoui^able in the particular aviary, the genei’al 
result appears to be good. I have no doubt that the ideal 
management is a combination of open-air flight cages with 
sheltered, and quite possibly warmed retreats. 

Capt. Flower’s- best records are a Bare -eyed and a Slender- 
billed Cockatoo, still alive after 12 years’ duration. As it was 
only in 1898 that he took charge of the Giza Gardens and began 
to make his records, about 12 years’ duration was the maximum 
possible. 


ACCIPITRES. 

FALComjyjE. 

Fandion haliaetus (Osprey) 15 

Circus, whole genus 23 

C. ceruginosus (Marsh Harrier) 5 

G. cineraceus (Montagu’s ,, ) 9 

G. cyaneus (Hen ,, ) ...... 1 

C, gotddi (Gould’s „ ) 1 

C, macvurus (Swainson’s ,, ) 1 

G. maurus (Moor ,, ) fi 

Buteo, whole genus 95 

B, albiccmdatus (White- tailed Buzzaixl) 4 
B. auguralis (Augura „ ) 2 

B. borealis (Red-tailed j, ) 11 

B, desertorum (African ,, ) 10 

B. (Red-backed ,, ) 8 

B.ferox (Long-legged „ ) 4 

B. jackal (Jackal „ ) 11 

B, peniisylvanicus{FQY\n^y\ysin\^\\ „ ) 2 

B. poliosomus (Patagonian ,, ) 1 

B. vxdgaris (Common ,, ) 42 

Archibuteo lagopus (Rough-legged 22 

Buzzard). 

Pernis apivorus (Honey Buzzard) ... 4 

P. 2 ?tilorhyncha (Crested Honey Buzzard) 1 


Prog. Zool. Sog.-— 1911 , Xo. XXXIIT. 


Av. clur. 

Max. dur. 

ill months. 

in months. 

Ifi 

84 

15 

43 

19 

42 

9 

23 

10 

10 

14 

14 

43 

43 

16 

39 

25 

225 

47 

116 

8-5 

13 

24 

93 

37T> 

225 

18-5 

38 

16 

20 

34 

81 

37'5 

41 

25 

25 

19*5 

72 

14*5 

36 

57 

122 

22 

22 


33 
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dr. P. CHALMER.S BUTCIIELL OX LOXGEVITY AND 


FALCONIDA3 {cont.). 

Haliastur indus (Brahminy Kite) ... 
//. intermedius (Javan Brahminy Kite) 

Astitrina, whole genus 

maanirostrls (Great-billed Buzzard 

Hawk). 

A. nattereri (Katterer's Hawk) 

A. nitida (Shining Buzzard Hawk) ... 

(frubitinga^ whole genus 

U. anthracina (Ash-coloured XJru- 

bitinga). 

U. meridion(dis (Busty IJrubitinga)... 
U. zonura (Banded-tailed IJrubitinga) 
Buteogallus nigricoUis (Black-necked 

Buzzard). 

Leucopternis palliatus (Mantled 

Buzzard). 

Gsvanoctetus 'nielcinoleucus (Chilian 

Sea-Eagle). 

Harpyhaliaetus coronatus (Crowned 

Harpy). 

Morphnus giiianensis (Guianan Crested 

Eagle), 

Thrasaetus harpyia (Harpy Eagle) . . . 
Helotarsus ecaudatus (Bateleur ,, ) ... 

Haliaetus, whole genus 

H. alhicillus (White-tailed Eagle). 

H. leucocephaliis (White-headed Sea- 

Eagle). 

H. leucogaster (White-bellied Sea- 

Eagle). 

H, leucoryphus (Mace’s Sea-Eagle) ... 
H.vocifer (Vociferous „ „ ) ... 

Polioaetus phomheus (Plumbeous Fish- 

Eagle.) 

Aquila^ whole genus 

A. adalherti (Prince Adalbert’s Eagle) . 


A, audax (Wedge-tailed ,, ) . 

A. chrysaHus {Q6\^en „ ). 

A.clanga (Spotted „ ). 

A. (Imperial „ ). 

A, ncevioides (Tawny ,, ). 

A, verreauxi (Vulturine ,, ). 

JSfisaetus^ whole genus 

JV, fasciatus (Bonelli’s Eagle) 


W. pennatus (Booted ,, ) 

V. spilogaster (African Hawk-Eagle). . . 

Spizaetus, whole genus 

S. bellicosus (Martial Hawk-Eagle) . . . 


No. of 

Av. (lur. 

Max. dur. 

ludiv. 

ill months. 

in months. 

1 

G2-5 

110 

2 

116 

116 

6 

8 

23 

1 

11 

11 

3 

10 

23 

2 

2-5 

4 

5 

30 

49 

1 

49 

49 

3 

33 

37 

1 

2 

2 

1 

8 

8 

2 

9*5 

14 

16 

68*5 

333 

1 

129 

129 

2 

20 

23 

7 

18 

48 

15 

54 

145 

60 

35-5 

122 

22 

34 

86 

15 

36 

122 

9 

36 

91 

1 

1 

1 

13 

39 

86 

2 

74 

82 

83 

66-3 

257 

2 

90 

136 

15 

94-5 

257 

39 

35 

170 

2 

38-5 

65 

8 

78 

141 

12 

56*5 

150 

5 

31 

77 

13 

36-6 

152 

8 

28 

66 

4 

51 

152 

1 

46 

46 

23 

32-8 

77 

2 

46 

69 
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Falconid/e (cont.). 

No. of 
Indiv. 

Av. dnr. 
in months. 

J\lnx. dur. 
in months. 

Sjyiza'Hus caligatus (Malayan 

1 

22 

22 

Hawk- Eagle). 

S, ceylonensls ,, „ )... 


21 

46 

S. coromitus (Crowned .. )... 

10 

:;8-7 

77 

S . nijKilensls (Spotted ,, ,, )... 


20 

45 

S, orientalis (Japanese ,, ,, )... 

1 

21 

2J • 

S. oiniatus (Ornamented,, „ )... 

2 

32 

43 

S. tyraniius (Tyrant „ ,, )... 

1 

15 

15 

Loj^haetus occqntalls (Black-cresl3ed 

5 

34 

49 

Eagle). 

Circaetus gcdlicus (Sliort-toed Eagle) . 

l:] 

15 

40 

Bryotriorcliis sj)ectabilis (Beautiful 

1 

14 

14 

Wood-Hawk). 

Sjnlornis^ whole genus 

4 

18-5 

45 

S. hacJia (Bacha Eagle) 

2 

8-5 

9 

S. cheela (Cheela „ ) 

1 

12 

12 

S. sjnlog aster Serpen t-eater) 

1 

45 

45 

AccijnieVj whole genus 

11 

P6 

4 

A. 7iisus (Sparrow Hawk) 

y 

P7 

4 

A. pileatus (Pileated „ ) 

1 

1 

1 

A . melanoleucus (Black and White 

1 

1 

1 

Hawk). 

Melierax^ whole genus 

12 

16-5 

91 

J/. monogrammicus (One- streaked 

7 

10 

31 

Hawk). 

J/, mus^icus (Chanting Hawk) 

1 

91 

91 

J/. polyzonus (Many- zoned „ ) 

4 

8-7 

21 

Astur^ whole genus 

35 

16-3 

150 

A. approximans (Allied Goshawk) ... 

4 

58 

150 

A, nov(BAiolUmidi(x{^\\\t^ ,, )... 

4 

38 

75 

A . palninharms (Common „ ) . . . 

22 

7 

22 

A,tachiro (Tachiro „ )... 

4 

6-5 

9 

A. tibialis (Gambian „ )... 

1 

1 

1 

Falco^ whole genus 

108 

18*5 

117 

F. cesalon (Merlin) 

7 

17*5 

94 

F. hiarmicus (Bearded Falcon) 

1 

40 

40 

F. concolor (Ash -coloured ,, ) 

2 

25 

43 

F. eleonoTce (Eleonora „ ) 

F.feldeggi (Feldegg’s „ )_ 

1 

4 

4 

1 

28 

28 

F, f asco-ccerulescens (Orange-thighed 

2 

34 

42 

Falcon). 

F. lanarius (Banner Falcon) 

14 

35 

117 

F. melanogenys (Black-cheeked Falcon) 

3 

21 

43 

F, peregrlnus (Peregrine Falcon) 

61 

15 

89 

F, punicus (Meditei’ranean Peregrine 

1 

2 

2 

Falcon). 

F. sacer (Saker Falcon) 

3 

23 

39 

F. suhhnteo (Hobby) 

12 

0 

40 

Hlerofalco canclicans (Greenland Falcon) 

2 

32-5 

33^ 

51 
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Falconidve {cont). 

No. of 
Imliv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Ilierofalco islandus (Iceland Falcon)... 

6 

33 

93 . 

Hieracidea herigora (Berigora Hawk) . 

5 

32 

101 

Tinnunculus^ whole genus 

81 

15-8 

151 

T. alaudarius (Common Kestrel) 

45 

17 

76 

T. cenchris (Lesser „ ) 

9 

17 

76 

T, cenchroides (Kankeen ,, ) 

2 

7-5 

13 

T, dominicensis ijyomimGnji ,, ) 

13 

13 

63 

gracilis (Slender „ ) 

2 

12 

15 

T. moluccensis (Molucca „ ) 

1 

10 

10 

T. rupicolus (S. African ,, ) 

2 

9 

11 

2\ sparverms (American ) 

4 

10*5 

14 

1\ vespertinus (Bed -footed „ ) 

3 

71 

151 

Hypotriorchis cMcquera (Bed-headed 

1 

5 

5 

Merlin). 




Milvus^ whole genus 

30 

68*5 

191 

il/. govmda (Indian Kite) 

4 

55 

89 

il/. migrans (Black „ ) 

8 

58 

191 

M. mgyptius (Egyptian „ ) 

12 

65 

165 

M, ictinus (Common „ ) 

6 

98 

173 

Baza lophotes (Crested Black Kite) . . . 

1 

1 

1 

Elanus ccerideus (Black-shouldered 

6 

8 

17 


Kite). 

Bostrhamus sociahilis (Sociable Marsh- 

Hawk). 

Herpetotheres cachinnans (Laughing 

Falcon). 


4 

10-5 


12 


Milvago^ whole genus 

26 

65 

168 

M. australis (Forster’s Milvago) . . . 

5 

21 

48 

M, chimachima (Chimachima „ )... 

5 

74 

129 

M. chimango (Brown ,, )... 

14 

69 

164 

M. megalopterus (Long-winged „ ) . . . 

2 

113 

168 

Pohihorus brasiliensis (Brazilian 

7 

143 

496 

Caracara). 

Polyhoroidestypicus (Banded Gymnogere) 

2 

39 

45 

YuLTURIDdS. 

Vidticr, whole genus 

19 

94 

284 

V. auricularis (Sociable Vulture) 

7 

93 

284 

F. calvus (Pondicherry ,, ) 

3 

69 

68 

F. monachus (Cinereous ,, ) 

8 

115-5 

183 

F. occijntalis (Occipital „ ) 

1 

2 

2 

Gyps^ whole genus 

14 

72 

261 

G, hengalensis (Bengal Vulture) 

3 

15 

33 

G.fulvus (Griffon ,, ) 

G, holhii (Kolbe’s’ ,, ) 

8 

85*5 

261 

1 

44 

44 

G. Tueppelli (Buppell’s „ ) 

2 

116 

168 

Neophron percnoyterus (Egyptian 

9 

27 

99 

Vulture), 
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VULTURID.E {cont.). 


No. of 

Av. (lur. 

^lax. clur. 


Inrliv. 

in months. 

in months. 

Gypohierax anyolensis 

(Angolan 

Vulture). 

12 

40 

60 

Gypaetus barbatus (Eurojiean Bearded 

6 

113 

284 


V ulture). 




Serpentariid.e. 





Berpentar i a s rept il Ivor us 

(Secretary 

2(1 

12 

59 


Vulture). 


CATHARTID.E. 


Cathartes^ whole genus 

23 

22 

70 

C. atratus (Black Vulture) 

15 

18 

57 

C. aura (Turkey ,, ) 

7 

30 

70 

C. (Yellow-headed Vulture) . 

1 

8 

8 

SarcorhampJms cequatorialis (Brown 

1 

96 

96 

Oondoi'). 

B. grypJms (Condoi*) 

6 

155 

403 

Gypagus p>ap>a (King Vulture) 

18 

20 

87 

Bummavy of Accipitres. 




The potential longevity of Accipitrine birds is well known to be 
great, although, as in most other cases, well-authenticated records 
are considerably lower than the ages assigned by popular rumour. 
Metchnikoff {op. cit. p. 53) refers to a White-headed or Egyptian 
Vulture of 118 years, and a Golden Eagle of 104. Mr. J. H. 
Gurney’s exact records {loc. cit. p. 37) range downwards from a 
Bateleur Eagle of 55 years and a Condor of 52. The maximum 
durations in my record are considerably lower ; those over 20 years 
are a Oaracara of over 41, a Condor of nearly 34, a Chilian Sea- 
Eagle of nearly 28, a Sociable and an Angolan Vulture which 
reached nearly 24, a Griffon of nearly 22 and a Wedge-tailed 
Eagle of more than 21 years; whilst there is at present alive, a 
Milvago that has been over 24 years in the Gardens. The 
average durations mostly under 2 years are of Ospreys, Harriers, 
Hawks, Falcons, Kestrels, Secretary Bird, and the American 
Vultures; those mostly between 2 and 4 years, are of Buzzards, 
Sea-Eagles, and the larger Hawk- Eagles ; those mostly between 
4 and 6 years are of the Chilian Sea-Eagles, Goshawks, and Kites ; 
whilst the records above 6 years belong chiefl}^ to Wedge- tailed 
Eagles, Imperial Eagles, the larger Vultures and the Condor. 
There is a rough relation between size and viability, and there is 
the usual very low viability of the common European forms. 
The conditions under which the birds of prey have been kept, 
in the period covered, cannot be said to have led to a favourable 
result. In the great majority of cases no artificial heat was 
provided, even in winter, and there was full access to open air, 
but especially in the case of the smaller birds, the quarters were 
small and dark, and there was no provision for exercise. If the 
records be compared with those of the Striges, it will be seen, 
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however, that both average and maximum durations are con- 
siderably better in the case of the diurnal birds of prey, ISTo 
intelligent anatomist can now doubt that the two groups are far 
separate amongst birds, and one of the notable differences is in 
tlie structure of the alimentary tract. In all the Accipitrine 
birds, although the intestines are I'elatively long and arranged in 
a complex pattern, the hind-gut and cfeca are extremely reduced, 
and the portion of the gut in which there is the greatest 
opportunity for intestinal putrefaction therefore has a relatively 
veiy small capacity. 

Capt. Flower records only two Accipitrine birds — a Griffon 
Vulture and an Egyptian Vulture — that are still alive after 
12 years’ duration, the maximum possible in his records. 


STEGANOPODES. 

Pelecanid^. 


F. crisjnts 
P. fmcus 
P. manilleyisis 
F, mitratiis 
F. onocrotalus 
F, rvjfescens 


e genus 



No. of 
Indiv. 

21 

Av. dur. 
in months. 

139 

Max. dnr. 
in months. 

380 

(Austi-alian Pelican) . 

2 

285 

380 

(Crested 

jj 

) . 

2 

274*5 

329 

(Brown 

>7 

). 

3 

65 

121 

(Spot-billed 

77 

). 

2 

54 

65 

(Mitred 

77 

). 

3 

130 

261 

(White 

77 

). 

3 

239 

350 

(Red-backed 

77 

)• 

6 

66 

152 


Mr. J. H. Gurney {hoc, cit. p. 38) gives the records, of six Pelicans 
ranging from 41 to 18 years, and the maximum durations given 
above, ranging downwards from nearly 32 years, are all re- 
markably high, whilst the average durations show that these 
birds are probably the most highly viable of all the birds and 
mammals usually kept in captivity. They were not provided 
with artificial heat, but throughout the day were exposed fully 
to the weather, whilst at night, and occasionally in very cold or 
foggy conditions, they were shut up in a small wooden shelter. 
As compared with other fish-eating birds, the alimentary tract is 
I'elatively shoi’t and simple, and the cfeca and hind-gut are small 
(although not so reduced as in Accipitrine birds) and uncapacious. 

Capt. Flower records one White Pelican still alive after 
12 years. 


FregATID.'E, Av. dur. Max. diir. 

Indiv. Ill months, m months. 

Fref/ata aqitila (Gresit ¥vig^te-hivd) ... 5 45 '6 91 

It is most probable that only weak or injured examples of tliis 
oceanic bird usually find their way into captivity, and the records, 
I think, must be interpreted as showing a high viability. The 
intestinal tract is simpler than that of Pelicans, with the hind- 
gut and cmca more reduced. These birds have been kept in an 
aviaiy with warmed interior and open-air front cages. 
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PlIALACROCORACID.E. 

Sula^ whole geuns 

S, hassana (Gannet) 

S. leucogastra (Brown Gannet) 

S. inscaior (White „ ) 

S. serrator (Australian ,, ) 

Phcdacrocorax^ whole genus 

P, hrasiUanus (Brazilian Connorant) ... 
P, africanus (African ,, )... 

P^carho (Common ,, )... 

P. carunculatits (Bough-faced „ ) . . . 

P. graculus (Shag) 

P, javanicus (Javan Cormoiunt) 

P, lugubris (Mournful ,, ) 

P, varius (Pied ,, ) 


No. of 

Av. dur. 

Max. dur. 

Iiidiv, 

in months. 

ill months. 

39 

8-3 

40 

27 

6 

19 

5 

15 

40 

2 

14 

19 

5 

8-8 

16 

84 

12 

94 

9 

10*5 

55 

2 

23-5 

36 

53 

10-5 

52 

2 

28 

49 

15 

10 

44 

1 

38 

38 

1 

94 

94 

1 

1 

1 


Mr. J. H. Gurney {loc. cit. p. 38) quotes from H. O. Forbes 
the record of a Common Cormorant which lived for 23 years. 
The maximum durations on my list, ranging from nearly 8 years 
downwards, are very much lower, whilst the average durations 
of both Gannets and Cormorants seldom exceed one year. There 
is the usual remarkable failure with local species — a failure which 
would appear much greater if a considerable number of entries of 
birds that lived less than a month had not been excluded from 
the records. The intestinal tracts are of the fish-eating type — 
relatively large and of small calibre, but the hind-gut and caeca 
are very rudimentary, and there seems little opportunity for 
intestinal putrefaction. 


Plotid^e. 

No. of 
Indiv. 

Av. dur. 
ill months. 

Max. dur. 
in months. 

Plotus, whole genus 

.. 16 

22 

103 

Plotus anhinga (American Darter) 

P. levaillanti (Levaillant’s ,, ) 

.. 12 

18 

53 

2 

18 

34 

P. melanogaster (Indian , , ) . . . . 

2 

55-5 

103 


J. H, Gurney (loc, cit, p. 38) gives an instance of an American 
Darter of 1 2 years old ; I do not know of any other records. 
The intestinal tract is similar to that of other Steganopodes, but 
although the caeca (or single caecum) are vestigial, the hind-gut 
is relatively more capacious and larger. These birds were kept 
in a house (the Fish House) that was warmed in winter, and 
their average duration and maximum duration show no high 
viability, 

Sitmmary of Steganopodes. 

Pelecans, Frigate-birds, Gannets, Cormorants and Darters, 
whether or no they form a coherent zoological group, difier very 
little in their requirements in captivity, and receive very mucli 
the same treatment. They appear to me to be a group of potentially 
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great longevity and viability, these, moi-eover, being fairly in pro- 
portion to size. The records of Phalacrocoracidre are mnch lowered 
by the number of European birds, which like most European 
animals have a very heavy death-rate in captivity. 


HERODIOJSTES. 


Ardeid^. 

No. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in months. 

Ardea, whole genus 

90 

25 

110 

A. agami (Agami Heron) ... 

1 

5 

5 

A. alba (Great White ,, ) ... 

4 

7*5 

26 

A, airicollis (Black-necked ,, ) ... 

1 

24 

24 

A, huhulcus (Buff- backed ,, ) ... 

4 

50 

64 

A. candidisshna(^iio\Yj ,, ) ... 

10 

20 

74 

A. cinevea (Common ,, ) ... 

23 

28 

115 

A. cocoi (Cocoi ,, ) ... 

4 

42 

93 

A . egretta (Great American Egret) . . . 

16 

31 

100 

A. garzetta (Little ,, ) ... 

4 

35 

98 

A. goliath (Goliath Heron) 

1 

35 

35 

A. qularis (Slaty ,, ) 

7 

19 

72 

A, herodias (Great American Heron). 

1 

31 

31 

A. novce-hollandiw (White-faced ,, ). 

2 

13 

17 

A.jmrpurea (Purple ,, ). 

9 

4-6 

10 

A. ralloides (Squacco ,, ). 

2 

6-5 

11 

A. sumatrana (Typhon „ ). 

1 

69 

69 

Butorides^ whole genus 

9 

14 

53 

B, atricajnllus (Blue-capped Bittern) . 

2 

44-5 

53 

B. cyanuTus (South American Little 

1 

12 

12 

Bittern). 

B. virescens (Green Bittern) 

6 

*4 

13 

Ardetta z?j^^oZwc?'<s(Yariegated Bittei-n). 

3 

23 

40 

A . minuta (Little Bittern) 

8 

6 

19 

Nycticorax^ whole genus.. 

64 

30 

199 

A. caledoniciis (Nankeen Night 

2 

99 

107 

Heron). 

A. gardeni (Garden’s Night Heron). 

6 

9 

32 

A. griseus (Common ,, ,, ). 

31 

37 

199 

A\ violaceus (Violaceous ,, ,, ). 

25 

19‘5 

61 

Cancroma coclilearia (Boat-bill) 

9 

21 

53 

Botaurus lentiginosus (American 

1 

8 

8 

Bittern). 

B. stellar is (Bittern) 

3 

23 

54 

Tigriosoma hi'asiliense (Tiger Bittern). 

6 

48-5 

162 

T. leucoloplmm (White-crested ,, „ ). 

7 

20-5 

33 


J. H. Guimey (loc. cit, p. 38) gives somewhat doubtful records 
of 60 and 30 years, and a well authenticated record of 22 years for 
a Common Heron. A duration of over 16 years for a Hight 
Heron is the best on my list. The average and maximum 
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durations show a rough correspondence witli size ; but tlie 
relations of average to maximum duration show i“athei* a low 
viability for these birds. The intestinal tract is of the fish-eating 
type, relatively very large and of small calibre, but with vestigial 
cieca and with a reduced hind-gut. The conditions under which 
these birds have been kept differ; some were placed in open 
enclosui-es, others, especially in wintei’, in an aviary with warmed 
interior. 


CicoxiiD.^:. 

No. of 
Indiv. 

Av. duv. 
in months. 

Max. dm*, 
in months. 

Ciconia^ whole genus 

56 

25 

Ill 

C. alba (White Stork) 

34 

26 

74 

C. hoijclana (Boyce’s ,, ) 

2 

14-5 

28 

G, nigra (Black ,, ) 

20 

20 

111 

Dlssura ej:>isco 2 ms (White-necked 

12 

30 

64 

Stork). 

D. magitari (Maguari Stork) 

10 

40 

84 

Ahdimia sphenorhynclia (White- 

3 

50 

81 

bellied Stork). 

XenorTiynclius australis (Black-necked 

11 

18 

68 

Stork). 

A”, senegalensis (Sad die- billed ,, ). 

4 

26 

59 

Mycteria americana (American 

8 

34*5 

65 

Jabiru). 

Leptoptilus, whole genus 

19 

46-5 

227 

L. argala (Indian Adjutant) 

5 

77 

227 

L. antmeniferus (Marabou Stork) . . . 

9 

47 

117 

L, javanicus (Javan Adjutant) 

5 

15 

35 

Scopus umhreiia (Tufted IJmbre) ... 

5 

24 

43 

Tantalus loculator (Ameilcan 

7 

10*5 

23 

Tantalus). 

Pseudoiantalus ibis (African ,, ). 

13 

15 

31 

P, leucocephalus (Indian ,, ). 

7 

11*5 

23 


]\[r. J. H. Gurney {loc, clt. p. 38) cites well authenticated 
records of a Black Stork of 30 years and a Jabiru of 36 yeai*s. 
Nearly 19 years for an Adjutant is the highest on this list, 
whilst the average durations vary, roughly in proportion to size, 
from about 4 years to about 1 year. During part of the period 
in consideration, the larger tropical Storks were kept in the 
Antelope House, which was wai’jned in winter ; towards the end 
of the period a new house was erected, in which there were 
heated compai'tments leading to open-air paddocks to which the 
birds were admitted at the discretion of the keepei’s — a discretion 
usually exercised with a strong bias in favour of heat as opposed 
to air. The intestinal tract is relatively long and of small calibre 
but the hind-gut and caeca are very reduced. There appears to 
be no good reason in the structure of these birds for the rela- 
tively low viability wdiich appears in the I’ecords. 
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Plataleid^. 

Flatalea alha (African Spoonbill) 

P. leucoroclia (Spoonbill) 

Ajaja rosea (Roseate Spoonbill) 

Ibis, whole genus 

I. cethio 2 ncus (Sacred Ibis) 

I. hernieri (Bernier’s „ ) 

/. melanocepJialus (Black-headed Ibis). 
I. strictipennis (Australian Sacred ,, ). 
Carphihis spinicollis (Straw-necked 

Ibis). 

Nipponia temminchi (ISTippon „ ). 

Tkeristicus caudatus (Black-faced ,, ). 

T. melanojns (Grey ,, ). 

Plegadis falcinellits (Glossy ,, ). 

P. guarauna (White-faced „ ). 

Eudocimus, whole genus 

A. alhus (White Ibis) 

E, longirostris (Red-billed „ ) 

E. ruber (Scarlet „ ) 


No. of 

Av. dm-. 

Max. dur. 

Indiv. 

ill months. 

ill months, 

2 

21 

29 

19 

16-5 

115 

11 

19 

38 

17 

80 

220 

8 

94 

191 

2 

25 

38 

1 

83 

83 

6 

87 

220 

4 

109‘8 

300 

1 

5 

5 

3 

16 

41 

5 

18 

31 

18 

30-5 

112 

2 

5 

5 

43 

25-5 

143 

5 

69-5 

143 

2 

8-5 

12 

36 

20 

90 


Mr. J. H. Gurney {toe. cit, p. 38) records from our own Gardens 
a Sacred Ibis alive at 20 years old, and another bird of the same 
species from Rotterdam of 11 years. In the list given above 
there is a Straw-necked Ibis wdth a duration of 25 years, and an 
Australian Sacred Ibis of over 18 years, whilst there are a number 
of other high records. The figures of average duration are very 
varied, but in several cases they extend to a number of years, the 
low figures being chiefly birds of wdiich there were very few 
examples. 

In the period in question nearly all these birds had free access 
to the open air, but in some cases had shelter in a heated aviary 
in winter. Ibises have a simply disposed but rather long in- 
testinal tract, with the c?eca and the hind-gut much reduced. 
It must be inferred from the figures that they are birds of 
good viability in proportion to their size. 


Stimmary of Herodiones, 

Herons, Storks, Spoonbills and Ibises form a coherent zoolo- 
gical group all chiefly carnivorous or piscivorous, with relatively 
long, nari'ow, intestinal tracts, the posterior region of which is 
reduced and uncapacious. Within the different groups there is 
a fair correspondence between duration and size, but this does 
not reach to the whole assemblage, as the Spoonbills and Ibises 
show a better viability than the Storks, whilst the Herons are 
lowest of all. I see no reason for assuming much difterence 
(except perhaps in proportion to size) between the potential 
longevities of the three divisions, and must assume that the 
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conditioDS of captivity have pressed most heavily on tlie Herons. 
I liave not sufficient information to point to any special unfavour- 
able circumstance in the case of the Herons. 

Capt. Flower records no example of the Herodiones still alive 
after 12 years. 


ODONTOGLOSS.®. 


PhCENICOPTERID-E. 

rimnicopteriis^ whole genus 

F, ignqxdliatus (South American 

Flamingo). 

P. 7'oseus (European Flamingo) 

F. 7'uhi'a (Ruddy „ ) 


No. of Av. dur. Max. dui*. 
Iiidi\\ in months, in months. 

23 82 273 

5 42 105 

9 163 ' 273 

9 21 147 


I can find no published statements regarding the longevity of 
these large birdsp and the maximum duration of nearly 23 years 
for a European Flamingo is therefore specially interesting. I 
know of no reason for the greater success of the European form. 
The distribution of individual durations with regard to the 
maximum durations shows that the deaths with low duration 
have nearly always taken place soon after arrival : if the birds 
of any of the three species survived two or three months, they lived 
years. These birds live on a mixed diet, in captivity taking a 
good deal of grain ; the alimentary tract is relatively long and 
slender, but the posterior portion and the caeca are more capacious 
than in most birds. They have been kept Avith complete exposure 
to the open air in summer, whilst in winter, in the peiiod to 
which the records ref er, they were usually transferred to an aviary 
Avith open-air cages and heated retreats. Flamingoes have a 
high longevity and viability under such conditions. 


PALAMEDEHE. 

Chauna o'isiata (Crested Screamer) ... 11 

C. dei'hiana (Derbian „ ) ... 8 

Palameclea coimuta QS.OYnedL „ ) ... 3 


Av. dur. 
in months. 

45-8 

16-5 

3P1 


Max. duv. 
in months. 

115 

84 

43 


I am unaware of published records as to the longevity of 
Screamers. The maximum duration, over 9 years in the case of 
a Crested Screamer, is surpassed by two examples of the species, 
at present alive in the Gardens, after a duration of nearly 13 yeai’s 
As in the case of the Flamingoes, the incidence of the mortality 
was especially heavy on neAv arrivals : if the birds lived a few 
months, they usually approached the maximum duration recorded. 
Screamers are large, bulky birds, with the alimentary tract of a 
primitive type, the hind-gut and caeca being relatively capacious. 
They have been kept under conditions relatively similar to those 
of the Flamingoes, and certainly in proportion to their size 
cannot be regarded as highly viable. 


512 


Dl\. P, CHALMERS MITCHELL ON LONGEVITY AND 


ANSERES. 


Cygnin^. 
Ci/gmcSj whole 

genus 


:^o. of 
liidiv. 

.. 88 

Aver. diir. 
in months. 

33-5 

Max dur. 
in months. 

177 

C. atratus 

(Black Swan) . 

.. 13 

IS. 

72 

C. buccinator 

(Ti‘umpeter 

„ )• 

.. 7 

55 

144 

C. hewichi 

(Bewick’s 

» )• 

7 

53 

114 

C, nmsicus 

(Whooper 

» )• 

.. 8 

^ 55-5 

132 

G, olor 

(Mute 

)• 

.. 12 

41-5 

177 

G. nigricollis 

(Black-necked 

)• 

.. 41 

24 

141 

Goscoroha Candida (Coscoroba 

» )• 

.. 7 

36 

103 


Mr. J. H. Gurney has i-eCorded (loc. cit. p. 39), on the authority 
of W. J. Broderip, a Mute Swan of 70 years; the highest figure 
on my list is not quite 15 years. The distribution of the 
individual durations about the average, shows that the heaviest 
moi’tality was in those examples which lived only a few months, 
and were either new arrivals, or cygnets ; if individuals survived 
the eai'ly period of detention, they approached the maximum. 


Anseranatin^. 

No. of 
ludiv. 

Ay. dur. 
in months. 

Max. dur. 
in months. 

Anseranas semipalmata (Black and 

6 

17P5 

229 

White Goose). 




PLECTROPTERINiE. 

Plectropterus, whole genus 

15 

72 

152 

P. gamhensis (Spur- winged Goose) ... 

12 

82 

152 

P. ijiger (Black „ ,, ,,)... 

■ 2 

28-5 

31 

P. ritejtjpeZZi (BlippelFs ,, ,, ) ... 

1 

36 

86 

Gairina moschata (Muscovy Duck) ... 

23 

9 

93 

Sarcidiornis carunculata (American 

5 

33 

117 

Black-backed Goose). 




S. melanonota (Black-backed Goose)... 

8 

61 

110 

Rhodonessa caryopRyllacea (Pin-headed 

5 

16 

23 

Duck) 




Acx galericulata (Mandarin „ ) 

80 

42 

135 

Aex spo7isa (Summer ,, ) 

85 

34 

117 

Cereopsin^. 




Gereopsis novcB-hollandice (Cereopsis 

.13 

36 

19 

Goose). 




Anserine. 

Ghen^ whole genus 

10 

112-7 

198 

G. hyperhoreus (Wavy Snow- Goose)... 

3 

85 

92 

G . ccerulescens {lAiwQ ,, „ )... 

3 

57 

103 

G. nivalis (Lesser ,, ,, )... 

4 

175 

198 

Anser, whole genus 

41 

71 

289 

A. alhifrons (White-fronted Goose) ... 

6 

74 

168 

A. hrachyrhynchus (Pink-footed Goose) 

4 

52 

99 

A. cinereus (Grey-Lag Goose) 

12 

41-5 

126 

A. cygnoides (Chinese ,, ) 

7 

70 

153 
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Axserix.e {cont.). 


No. of 
Iiuliv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

A user eryihroims (Little Cloose). . . 


2 

174 

289 

A. hidicus (Bar-headed ,, )... 


8 

124 

261 

A. segetum (Bean ,, )... 


2 

26*5 

49 

Beriiiclay whole genus ’ 


61 

36*3 

142 

B. hrenta (Brent Goose)... 


32 

17 

66 

B. canadensis (Canada ,, ).... 


14 

44 

111 

B, hutchinsi (Hutchins’ ,, )... 


2 

86 

119 

B. leucoiysis (Bernicle ,, ).... 


12 

61 

131 

B. ruJicolUs (Bed-breasted ,, )..., 


1 

142 

142 

Nesoclien sandvicensis (Sandwich 

9 

50 

95 

Island Goose) 




Chloeyyhaga, whole genus 


120 

32 

169 

C, magellanica (Upland Goose) 

83 

25 

111 

C. melanoyAera (Andean ,, 

) 

7 

17 

39 

(7. poliocejyhala (Ashy-headed „ 

) 

8 

54-5 

169 

C, ruhidicejys (Buddy-headed ,, 

) 

22 

56 

162 

Chenonetta juhata (Maned ,, 

) 

21 

62 

187 


Geese are popularly reputed to have a very high potential 
longevity ; Mr. J. H. Gurney {loc. cit. p. 39) mentions, on the 
somewhat doubtful authority of Willughby, a domestic Goose, 
80 years old, and on more exact authority a Cereo 2 :^sis of 33 years 
and a Bernicle Goose of 32 years. The highest figure on my list 
is 24 years for a Little Goose ; but the maximum and average 
durations (the latter in many cases are lowered by the inclusions 
of bi-oods of goslings) show that these birds have a high viability. 


Anatin^. 


No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

De^idrocygna^ whole genus 


99 

30 

242 

D. arhorea (Black-billed Tree 

-duck)... 

6 

11 

53 

D. arcuata (Wandering ,, 

„ )... 

14 

22-5 

66 

JD, aittiomnalis (Bed-billed „ 

» )... 

32 

42 

242 

D. eytoni (Ey ton’s ,, 

„ )... 

2 

27-5 

29 

D.fidva (Fulvous „ 

» )- 

5 

44 

76 

D.javanica (Indian „ 

,, )... 

8 

18 

48 

D. major (Larger „ 

„ )... 

11 

24 

57 

D. viduaia (White-faced ,, 

„ )... 

21 

26 

57 

Ghenalo'pex cegyptiaca (Egyptian Goose) 

16 

34 

128 

C.jichatus (Oi'inoco Goose) .. 


14 

27 

82 

Tadorna. whole genus 


109 

40 

214 

T. casarca (Buddy Sheldrake) 

22 

42 

214 

T. cornuta (Common „ 

) 

31 

23 

111 

T. tadornoides (Australian ,, 

) 

15 

52 

186 

T. variegata (Variegated ,, 

) 

41 

47 

172 

Anas, whole genus 


117 

36*5 

319 

A. hoscas (Wild 

Duck).,. 

19 

49 

217 

A. cristata (Crested 

„ )- 

2 

72-5 

112 

A . obscura (Dusky 

„ )... 

5 

93 

146 

A . pcecilorhyn cha (Spot-billed 

„ )... 

37 

33 

127 
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Anatin^e (cont.). 

Anas specularis (White-marked Duck) 
A. superciliosa (Australian Wild ,, ) 
A. undulata (Yellow- billed ,, ) 
Chaulelasmus streperus (Gad wall) 

Mareca penelope (Wigeon) 

i/. sihilatrix (Chiloe Wigeon) 

Dajila acuta (Pintail) 

I), spinicauda (Chilian Pintail) 

Po&cilonetta hahamensis (Bahama Duck) 

P. erythrorhyncha (Bed-billed „ ) 

Nesoneita aucklandica (Auckland 

Island Duck) 
Querquedida^ whole genus 

Q. brasiliensis (Brazilian Teal) 

Q, casianea (Chestnut-breasted Duck) 

Q. circia (Garganey Duck) 

Q. crecca (Common Teal) 

Q. cyanoptera (Blue-winged ,, ) 

Q.falcata (Falcated ) 

Q.Jiavirostris (Chilian ,, ) 

Q,formosa (Japanese ,, ) 

Q. gihherifrons (Slender Duck) 

Spatida clypeata (Shoveller) 

Marmaronetta angustirosUds (Marbled 

‘ Duck) 

FuLIGULINiE. ^ 

Metojnana peposaca (Rosy-billed Duck) 

Fidigida^ whole genus 

F, haeri (BaeFs Duck) 

F. cristata (Tufted ) 

F. ferina (Pochard) 

F. ferruginea (White-eyed Duck) 

F. marila (Scaup) 

F. rufina (Bed-crested Pochard) 

Tacky eves cineretts (Steamer Duck) . . . 

Glangula glaucion (Golden-eye) 

(Edemia nigra (Common Scoter) 

Somateria mollissima (Eider Duck) ... 

Erismaturtn^. 

Biziura lohata (Musk Duck) 

Merganettin^. 

Hymenolmmus malacorhynckus (Soft- 
billed Duck) 

Mergin^e. 

Mergus alhellus (Smew) 

J/. merganser (Goosander) 

J/. serrator (Bed-breasted Merganser). 


No. of 

Av. (Uir. 

Miix. diir 

liidiv. 

in months. 

in months 

1 

11 

11 

45 

42 

190 

8 

85 

319 

10 

50'5 

122 

41 

59-5 

155 

37 

48 

185 

21 

55 

214 

67 

40-5 

273 

24 

59-7 

170 

1 

128 

12S 

1 

17 

17 

192 

45 

208 

34 

39 

126 

11 

19 

96 

43 

45 

164 

43 

52 

152 

5 

13-6 

43 

9 

18 

50 

8 

35 

87 

21 

48 

150 

18 

75 

208 

18 

60 

154 

12 

18 

103 


39 

47 

160 

82 

42*5 

193 

5 

21 

47 

23 

40 

125 

21 

60 

193 

1 

1 

1 

8 

20 

73 

24 

39 

144 

1 

15 

15 

20 

33 

164 

1 

30 

30 

3 

14 

17 

2 

2-5 

3 

4 

35 

72 


9 

22 

46 

5 

35 

84 

3 

7 

18 
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Mv. J. II. Gurney gives (Zoc. cit, p. 39) one doubtful case of a 
Wild Duck of 29 years, and several well autlieiiticated examples 
of various ducks ranging from 23 years downwards. The figui'es 
of maximum duration on my list are almost uniformly high, the 
best being a Yellow-billed Duck of 26 years’, a Chilian Pintail 
of nearly 23 years’, and a Ped-billed Ti*ee-duck of over 20 years’ 
duration. The figures of average duration ai*e reduced in many 
cases by the inclusion of a number of very short-lived birds, either 
ducklings or new arrivals, but none the less show a fairly consistent 
high viability. 


Summary of Anseres, 

The first question that comes into special prominence in the 
case of Swans, Geese and Ducks is the validity of the units on 
which these averages are made. The individuality of these birds 
is difficult to distinguish, and as in the period to which the 
figures relate, there was no system of marking the individuals, 
mistakes must have been easy to make, where opportunity 
occurred. The swans, geese, and a good many of the larger 
ducks, such as Sheldrakes, were kept in separate pens, and the 
chances of confusing individuals were very small. In the case of 
birds like the Mandarins, Summer Ducks, Wild Duck, Pin- 
tail, Teal, and so forth, a good many were kept in the same 
ponds, and mistakes as to individuals must have taken place. 
However, the numbers at any particular time during the whole 
period of 33 years were never very large ; and if the figures of 
cases where individuals were very few and were kejDt separate be 
compared with those where confusion was more likely, the 
inference can be drawn fairly, that on the whole such mistakes 
have corrected each other, and that the results are fairly valid. 

It is to be noticed that the familiar correlation between size 
and longevity does not appear in these figures of Anserine birds, 
although it may apply to potential longevity. There is very 
little to choose between the ducks and geese, and both ducks and 
geese on the whole show higher maximum and average durations 
than occur for swans. In all the Anseres the alimentary canal is 
relatively long, arranged in a somewhat complex fashion, and 
narrow in calibre; the hind-gut and caeca are, in comparison with 
most other birds, rather long, and capacious (except in the 
Mergansers, where the caeca are vestigial). They are highly 
intelligent birds, readily adapting themselves to new conditions 
and realizing quickly that they have nothing to fear from man. 
ExcejDt that the space given to Swans has been rather limited, 
the conditions have been good, as these birds, whether from the 
tropics or not, have been invariably given access to open air, and 
in most cases have spent their whole time in it. The figures of 
average and maximum duration show that these birds have a good 
viability in captivity. None the less, as the conditions are rather 
unusually favourable, I think the inference can be drawn that, in 
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proportion to their size, Anseres have not naturally very high 
longevity or viability. 

Capt. Flower records only one example of the Anseres — an 
Egyptian Goose — still alive after 1 2 years. 


COLUMBJB. 


Treronid^. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. dnr. 
in months. 

Sphenocercus sjjJienurus (Wedge-tailed 

1 

35 

35 

Pigeon). 




Vinago^ whole genus 

7 

6-4 

9 

V. cctlva (Bare-faced Fruit- Pigeon) 

5 

G 

9 

F. (Thick-billed ,, ) ••• 

1 

4 

4 

V. delalandii (Delalande’s ,, ) ... 

1 

9 

9 

Crocopits chlorogaster (Southern 

1 

34 

34 

Fruit- Pigeon) 




C, phcenicopterus (Purple-shouldered 

1 

5 

5 

Fruit- Pigeon). 




Osmotreron hicincta (Double-banded 

1 

4 

4 

Fruit- Pigeon). 




0. vernans (Parrot ,, „ ) 

2 

10 

14 

Ftilopus, whole genus 

9 

5*5 

22 

P.fasciatus (Banded Fruit-Pigeon) ... 

2 

1 

1 

P»jamhu (Jambu ,, ,, )... 

4 

6-5 

22 

P» melanocephcdus (Black -headed 

■2 

10 

11 

Fruit-Pigeon). 




P. porphyraceus (Purple- crowned 

1 

1 

1 

Fruit-Pigeon). 




Glohicera, whole genus 

5 

24 

65 

G. aurorce (Aurora Island Fruit-Pigeon) 

1 

65 

65 

G. pacifica (Pacific „ • ,, ) 

2 

8-5 

9 

G. rnfigula (Vinous-throated Fruit- 

2 

18-5 

26 

Pigeon). 




Carpopdiaga cenea (Bronze Fruit-Pigeon) 

10 

23-7 

53 

€. pauUna (Bed-naped „ „ ) 

4 

27 

41 

Myristicivora hictuosa (Nutmeg Fruit- 

4 

14 

16 

Pigeon). 




Lvpilcemus antarctic^is (Double-crested 

IT 

13 

25 

Fruit-Pigeon). 




. COLUMBID^. 




Golumba, whole genus 

1,38 

34-7 

227 • 

ctlhigidaris (White-throated Violet 

1 

9 

9 

Pigeon). 




C. araucana (Araucanian ,, ) 

1 

25 

25 

(7. h^llii (Bolle’s ,, ) 

6 

22 

65 

G. carihhaia (Ring- tailed „ ) 

1 

56 

56 

(7. e'versmanni (Eversm-ann’s ,, ) 

1 

68 

68 

(7. guinea (Triangular-spotted „ ) 

27 

23 

53 

gymnophthalma (Naked-eyed ,, ) 

2 

114 

144 

<7. inornata (Cuban ,, ) 

1 

40 

40 
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CoLUMBiD^: (cont.). 
Cohnnha laurivora (Canary 


Pigeon) 

) 


No. of 
Indiv. 

4 

10 

20 

8 

4 

10 

7 

i) 

1 

12 

17 

:i 


C. Ipucocephala (White-crowned 
<\ leuconota (Wliite-bncked ,, ) 

C, maculosa (Spotted ,, ) 

f\ ocnas (Stock-Dove) 

C. paliunhas (Ring-Dove) 

C. jncazuro (Picazuro Pigeon) 

('.jilumhca (Vinaceons ) 

C. v}ffina (Rntous ) 

C. speciosa (Specious ,, ) 

C. squamosa (Porto Rico ) 

Macropygia Jeptogrammica (Narro^v- 
barred Pigeon), 
M.j^haski’neUa (Plieasant-tailed ,, ) 

Eetojnstes m igratori us ( Passenger 

Pigeon), 

Zenaidura caroUuensis (Carolina Dove) 

Zenalda^ whole genus ‘ 

Z. amahiUs (Zenaida Dove) 

Z, auricidaia (Aiiriculated Dove) 

Z, aurita (Martinican ,, ) 

Nesopelia galap>ago€nsis (Galapagan 

Dove) 

Melopelm leucojjteyut (White- winged 
Zenaida Dove), 

Turtur^ whole genus 
T. aldahranus (Aldabra Turtle Dove) 

T. hitorquatns (Double-ringed Turtle 

Dove). 

T. capicola (Cape Turtle Dove) 

T. chinensis (Chinese ,, ) 

T. communis (Turtle Dove) 18 

T, orientalis (Eastern Turtle Dove) n 
T, risorius (Barbary ,, ,, ) 

7\ semitorquatns (Half-collai-ed Turtle 

Dove), 

T, senegalensis (Cainbayan Turtle Dove) 

T. suraiensis (Spotted ,, ) 

2\ tigrinus (Tigrine ,, „ ) 

T. vinaceus (Yinaceous ,, ,, ) 


0 

2 

48 

8 

17 

23 

4 

2 

139 

•;> 

1 

2 

8 


34 

17 

20 

11 

1 

19 


Geopelia^ whole genus 84 

(r. oeneftto (Graceful Ground-Dove) ... 

G. humeralis (Barred-shouldered Dove) 

G, maugan (Mange’s Dove) 

G. striata (Barred ,, ) 

6-'. < 7 (Peaceful „ ) 

Scardafella- squamosa (Scaly Ground- 

Dove). 

Col^^mh^da piciii (Yic.\\\J)oYe) (5 

Proc. Zool. SOC.- 1911 , No. XXXI Y. 


22 

19 

6 

23 

14 

10 


31 


Av. (hir. 

Mav. (hn 

in months. 

in month 

24 

37 

40 

79 

33-3 

80 

43 

100 

13 

19 

18 

37 

()2 

166 

43 

227 

30 

30 

19 

42 

43 

213 

9 

13 

12 

23 

23 

76 

8 

8 

23 2 

80 

23 

33 

27-G 

79 

23 

80 

lG-5 

29 

16*5 

17 

25-3 

193 

11 

19 

62 

62 

8 

10 

41 

77 

20-3 

82 

31 

193 

22 

108 

36 

170 

34 

143 

34 

73 

41 

41 

32-3 

177 

28*3 

80 

23 

80 

28 

72 

44 

60 

33 

80 

20 

47 

16 

40 

6 

10 


34 
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C0LUMBID.E {cont). 

Chamce2:)elia passer Ina (Passerine 
Gromid-Dove). 
C. talpaxoii (Talpacoti „ „ ) 

Perisiera gQoffroyi (Geoffrey’s Dove) 
Metriop)clia melanoptera (Black-winged 

Dove). 

(Ena capensls (Cape Dove) 

Tympanistria hicolor (Tambourine 

Pigeon). 

Chalcopelia chalcospilos (Bronze-spotted 

Dove). 

Chalcophaps cIiYysochlora (Little Green- 
winged Dove). 

C. indica (Green-winged Dove) 

Calop)eUapueUa(^o\\\egeV^ ) 

Phaps^ whole genus 

P. chalcoptera (Bronze-winged Pigeon) 
P,elegans(Bv\x^\\ ,, ?? )* 

P. Mstrionica (Hai'lequin Bronze- 
winged Pigeon). 
Geophaps pltiniifera (Plumed Ground- 

Dove). 

G. scripta (Partridge Bronze-winged 

Pigeon). 

Ocyphaps loplioles (Crested Pigeon) ... 
Haplopelia larvaia (Btifous-necked 
Wood -Dove). 

Leptoptila^ whole genus 

L. jamaicensis (White-fronted Dove) 
Z. ochroptera (Orange -winged „ ) 
Z. rufaxilla (Bed-under-winged ,, ) 

Geotrygon, whole genus 

G. cristaia (Mountain -witch Ground- 

Dove). 

G. viontana (Red Ground-Dove) 

G, mystacea (Moustache Ground-Dove) 
Phlogoenas luzonica (Blood -breasted 

Pigeon). 

P. stairi (StaiPs Ground-Dove) 

Le ucosarcia p icata ( W on ga- W on ga 

Pigeon). 

Starnoenas cyanocephaUt (Blue-headed 

Pigeon). 

Calce^ias nicoharica (Nicobar ) 

Goura coronata (Common Crowned 

Pigeon). 

G. victor ice (Victoria Crowned „ ) 

Didiincidus sti'iglrostris (Toothed- 
billed Pigeon). 


No. of 

Av. dm-. 

Max. dur. 

Indiv. 

in months. 

in months. 

5 

11-8 

27 

16 

30 

67 

34 

26-5 

102 

8 

29*5 

121 

11 

28 

69 

16 

26 

61 

17 

37*5 

92 

5 

32 

61 

23 

35 

193 

18 

21 

109 

38 

24-5 

98 

34 

24 

98 

3 

20 

28 

1 

60 

60 

9 

26 

66 

5 

16 

24 

49 

22 

64 

2 

14 

16 

16 

28 

103 

5 

40 

103 

2 

11 

14 

9 

25 

81 

22 

27 

56 

4 

17 

25 

14 

30 

56 

4 

29 

54 

29 

24 

79 

2 

14‘5 

18 

22 

50 

171 

13 

20 

44 

23 

51 

109 

30 

23 

no 

10 

58 

142 

3 

30 

53 
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Summar^j of ( ^olavrlup. 


J. H. Gurney (loc. clt p. H9) gives on the aiitliority of 
Mr, F. E. Blamnv several instajices of long-lived Collared Doves 
{Ihirtiir risorius)^ ranging from 40 to 30 years, and a. Common 
Pigeon of 284 years; a correspondent of my own, Mr. E. Mellin, 
has informed me of a Ring-Dove of over 23 years old. The 
figures of maximum duration on my list are therefore not 
surprising: they include a Yinaccous Pigeon of just under 19 
years, a Porto Rico Pigeon of just under 18 years, an Eastern 
Turtle-Dove and a Green-winged Dove of over 16 years. The 
maximum durations are on the whole good ; certainly in proportion 
to size better than in the Anseres. The figures of average dui'ation 
are much lower in the Fruit Pigeons, in winch they seldom exceed 
2 years and are frequently under 1 year, than in the Columbidic, 
where they mostly range from 2 to 5 years. I cannot see any 
good correlation within the group, between size and viability. 

Pigeons have a long and complex alimentary tract, with^ 
however, the posterior portion and cjcca relatively much reduced. 
They have been kept under various conditions in the period under 
discussion, but most of the tropical forms have been placed in 
a heated aviary, sometimes with, sometimes without access to the 
open air. 

Capt. Flowei-’s highest record is that of a Green- winged Dove, 
alive after 6 years’ duration. 


No. of 

Av. diir. 

Max. dur. 

Indiv. 

in months. 

in months. 

67 

20*5 

94 

18 

15 

34 

27 

21 

55 

9 

17 

32 

11 

31 

94 

1 

24 

24 

1 

15 

15 

16 

8 

14 


PTER0CLETE8. 

Fterocles, whole genus 67 

P. alchaia (Pin-tailed Sand-grouse) ... 

P, areouirius (Black-bellied Sand- 

grouse). 

P. bicivctus (Double-banded Sancl- 

grouse). 

P. exnstus (Little Pin-tailed Sand- 

grouse). 

P. fasciaUis (Banded Sand-grou.se) 

P. vamagua (Namaqua „ ,, ) 

Syrrhapies par adorns (Pallas' Sand- 

grouse). 

I had no previous information as to the longevity of Sand- 
grouse. The maximum durations, of which the highest is under 
8 years, and the average durations, most of which are considerably 
less than 2 years, show that these birds, in proportion to their size, 
are less viable than Doves and Pigeons. Their alimentary tract is 
somewhat similar to that of Pigeons, but the hind-gut and cpeca 
are relatively capacious. In the period under consideration Sand- 
grouse were placed in an aviary with heated interior and open-air 
runs. 

Capt. Flower records Spotted Sand-gi'ouse (P. senegallus) still 
alive after over 9 years’ duration ; a year longer than the highest 
record I give. 
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GALLIN^E. 

No. of 

TeTRAOXID.E. Jiidiv. 

Tetrao, whole genus 11 

T. cn/pido (Prairie Grouse) 7 

T. phasianellU'S (Sharp-tailed Grouse) . 2 

T. urogcdlus (Capercaillie) 2 


PHASIAXIDyE. 

Galloper dix^ whole genus 

G, lumdata (Hardwicke’s Spur-fowl) 
G, spadicea (Pufous ,, „ ) 

G. zeylonensis (Ceylonese ,, ,, ) 

Ithaginis geoffroyi (Geoffrey’s Blood 

Pheasant) 

PtlLopachys vaniralis (Buff-breastec 

Partridge) 

Francolinus^ whole genus 

F. hicalcaraius (Double-spurrec 

Francolin) 

F. capensis (Cape Francolin) 

F. dappertoni (Clapperton’s Francolin) 


(Coqui 
(Grant's 
(Wood 
(Kirk’s 
(Levaillant's 
(Natal 
(Painted 


F. coqui 
F. granti 
F. gidaris 
F. kirki 
F, levaillardi 
F. natalensis 
F. 2 ^ ictus 

F. ponticerianus (Gre}' 

F, vulgaris (Black 
Pternistes, whole genus 
P. afer (Grey- winged Francolin) 

P. mfusaUus ( Dusky ) 

P. leucosespus (White-shafted ,, ) 

P. modicollis (Bare -necked „ ) 

P. sicainsom (Svvainson’s ,, ) 

Arhoricola airogidaris (Black-throated 

Francolin). 

.4. torqueola (Hill Francolin) 

Bambusicolafytchii (Fyteh’s Francolin). 

B. thoracica (Bamboo Partridge) 

Perdix cinerea (Partridge) 

P, hodgsonice (Hodgson’s Partridge).., 
Coiurnix^ whole genus 

C. chinensis (Chinese Quail) 

(7. communis (Common ,, ) 

C . coromandelica ,, ).-. — 

0. hisirionica (Harlequin „ ) 

C. 2 )edoralis (Pectoral ,, ) 


68 

7 

1 

8 
5 
2 

3 
2 
1 
1 
1 

19 

18 

29 

7 

1 

7 

7 

7 

1 

5 

1 

15 

14 

4 

108 

23 

54 

15 
12 

4 


Av. dur. 
in months. 

9-7 

5-5 

26 

8-5 


18'6 

1 

4P5 

1*5 

14 

27*5 

15 
65 

4*2 

30-5 

18*8 

21- 5 
18-6 

3-5 

7 

1 

10 

17 
11 
15-8 
12 

18 
7 

26 

16 
9 

19 

19 

24 
14 
16 

22- 3 
19 
22 
27 
21 

25 


Max. dur. 
in months . 

50 

17 

50 

15 


64 

1 

64 

2 

14 

31 

62 

21 

4 

54 

32 
26 
36 

4 

7 

1 

10 

62 

43 

51 

22 

18 

24. 

51 

23 
9 

62 

19 

80 

28 

24 
85 
41 
85 
59 
40 
34 
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PlJASlAXID.E {cont.). 


No. of Av. (Uir. Max. dur. 
Indiv. ill moiitlis. in niontlis. 


Sf/mvcus australis (Aiistialinn Quail) 

10 

26-7 

57 

Perdicida argoonclah (jUai-bletl ,, ) 

1 

28 

28 

P, aslatica (Asiatic ,, ) 

10 

12-4 

27 

RoUidns crisiatiis (Crowned ) 

8 

9 

20 

Odontopliorus deniaius (Ca])oeira ,, ) 

0 

9‘9 

29 

0. gaianensis (Guiann, ,, ) 

8 

7-4 

17 

Ortyx rirginiamis (Yii’giniaii Colin) 

1 1 

11 

38 

Eupsychortyx cristains (Cre.sted ,, ) 

E, leylandil (Leyland’s Colin) 

27 

14 

58 

1 

43 

43 

Callij^ejda^ whole genus 

C. californtca (Californian Quail) 

72 

18 

91 

.57 

17 

91 

C. gdmhelli (Gambel’s ,, ) 

7 

26 

49 

C. squamata (Mexican ,, ) 

8 

18 

46 

Caccahis, whole genus 

59 

12 

50 

G. chukar (Clmkar Partridge) . . : 

27 

11 

50 

C, melanocepJiala (Black-heade<l Part- 

g 

9 

20 

ridge). 

G.j>etrosa (Barbary Partridge) 

10 

13 

50 

rnfa (Red-legged ,, ) 

10 

9-5 

31 

C, saxatUis (Greek ,, ) 

9 

15 

32 

Ammopterdix honhavii (Bonham’s 

3 

20 

41 

Partridge). 

A . heyi (Key’s Partridge) 

2 

15-5 

19 

Teiraogallxis hwialayensis (Himalayan 

1 

3 

O 

Snow Partridge). 

Lophophorus, whole genus 

56 

23-6 

123 

L. impepanus (Himalayan Monaul) ... 
Z. limy si (Lhuys’s ,, ) ... 

54 

23 

123 

1 

54 

54 

L. sclateri (Sclater’s ,, ) ... 

Crossoptilou mantcJmricum (Mantchu- 

1 

20 

20 

20 

22-8 

42 

rian Cro.^soptilon) 

C. tihetanum (Tibetan ., ) 

7 

22 

32 

Phasianus, whole genus 1 

[74 

25-5 

95 

P. colchicus (Common Phea.^^ant) 

11 

26 

85 

P. decollaiiis (Collarless ,, ) 

1 

18 

18 

P, ellioti (Elliot's ,, ) 

32 

32 

76 

P. (Prince of Wales’s ,, ) 

4 

18 

46 

P. reevesi (Bar- tailed ) 

57 

22-8 

64 

P. (Scemmeiring’s ., ) 

9 

36 

95 

P. torquatus (Ring-necked ,, ) 

16 

20 

70 

P, versicolor (Japanese ,, ) 

27 

20 

86 

P, vxdlichii (Cheei- ,, ) 

17 

31 

79 

Thaumalea amherstice (Lady Amherst’s 

87 

20 

97 

Pheasant) 

T. j)icta (Gold Pheasant) 

75 

22-5 

93 

Pucrasia^ whole genus 

21 

8-6 

24 

P. daricini (Darwin’s Pucras) 

19 

9 

24 

P, macroloj)ha (Indian ,, ) 

1 

3 

*> 

.> 

P. xavihospila (Yellow-spotted ) 

1 

4 

4 
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Phasianidte {cont,), 

E itjjlocainiis^ whole genus 

E. iis ( White-cresteclKaleege) 

E. andersoni (Anderson^s ,, ) 

E, erythrophthalmiis (Rufous-tailed 

Pheasant) 

E. horsfieldi (Purple Kaleege) 

E, lineal iLS (Lineated ,, ) 

E, melanotas (Black-headed ,, ) 

E. nycthemeriis (Silver Pheasant) 

E, 7tobilis (Fire-back ,, ) 

E. prcdatiis (Siamese ,, ) 

E, swinhoii (Swinhoe’s ,, ) 

E, vieilloti (YieilloPs Fire-back) 

Gallus, whole genus 

G. hanhiva (Bankiva Jungle-fowl)... 
G» sonnerati (Sonnerat's „ ,, ).,. 

G. Stanley i (Ceylonese „ ,, )... 

G, variiis (Fork-tailed ,, ,, )... 

Cey'iorms^ whole genus 

hlythi (Blyth’s Tragopan) 

C. caboti (Cabot’s ,, ) 

C. melanocephala (Black-headed 

Tragopan) 

C. satyr a (Horned „ ) 

C* temminchi (Temminck’s ,, ) 

Eavo, whole genus 

jP. cristatiis (Common Peafowl) 

P, nigripennis (Black- winged . ) 

P. spicifer (Javan ,, ) 

Polyplectron., whole genus 

P. biccdcaratam (Crested Peacock 

Pheasant) 


P. germaini (Germain’s 

Argus giganteus (Argus 
Meleagris gallopavo (North 


Peacock 

Pheasant). 

Pheasant). 

American 

Turkey). 


Xitmida, whole genus 

Y. ellioti (Elliot’s Guinea-fowl) 

iV. meleagris (Common ,, ,, ) 

N. mitrata (Mitred ,, ,, ) 

iP, ptilo7diyncha{Abys'sinvei\\ ,, ) 

N. reichenowi (Reichenow’s ,, ,, ) 

Guttera, whole genus 

G. cristata (Crested Guinea-fowl) 
G. ^douardi (Yerreaux’s ,, ,, ) 


J^o. of 

Av. dur. 

Max. dur. 

[ndiv. 

ill months. 

ill months. 

155 

24-8 

161 

1 12 

36 

76 

1 

11 

11 

18 

20 

109 

7 

46 

108 

19 

22 

76 

8 

45 

161 

38 

23 

114 

8 

37 

116 

8 

40 

111 

32 

12 

66 

4 

11 

21 

39 

22-7 

148 

5 

8 

36 

12 

31 

148 

11 

18 

36 

11 

23 

62 

71 

29 

133 

5 

38 

133 

6 

31 

72 

2 

26-5 

28 

21 

19 

58 

37 

30-5 

123 

99 

22-6 

98 

66 

24 

98 

15 

26 

73 

18 

13 

47 

47 

50 

179 

2 

23 

41 

39 

55 

179 

6 

22 

47 

22 

42 

163 

12 

26 

62 

2 

2-5 

3 

34 

17-7 

40 

1 

5 

5 

8 

28 

40 

11 

16 

30 

13 

14 

40 

1 

17 

17 

23 

. 16 

54 

12 

17 

54 

1 

21 

21 
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PllASIANID^ {cont.). 

G utter a pucker ani (Pucheran’s Guinea- 

fowl). 

Acri/lliuin rultzcrhmm (Yulturine 

Guinea-fowl). 
CrACID/E. ^ 

C/'ax, w'hole genus 

(7. alherti (Prince Albert’s Curassow) 
C. alector (Crested „ ) 

(\ caruncidata (Yairells ,, ) 

C, dauhenioni (Dauben ton’s „ ) 

C. glohicera (Globose „ ) 

(7, ghhidosa (Globulose „ ) 

C, incornmoda (Inconvenient „ ) 

C, sclateri (Sclater’s ,, ) 

Mitua tomentosa (Lesser R;\zor-bilIed 

Curassow). 

M. tiiherosa (Hazor-billed ,, ) 

Pauxis gcdeata (Galeated ,, ) 

Xothocrax itrumuiuin (Uruiriutum 

Curassow). 

Penelope^ whole genus 

P» crisiata (Rufous-vented Guan) 

P. greeyi (Greey’s ,, ) 

P,jacucaca (White-fronted ,, ) 

P, mar ail (Marail „ ) 

P.p>lleata (Red-breasted ,, ) 

P. purpurascens (Purplish ,, ) 

P, superciliaris (White-eyebrowed ,, ) 
Pipile^ whole genus 


P, cuj'ubi (Amazonian Guan) 


P. cumanensls 

(Piping 

Guan) 

P, jacuiinga 

(White- crested 

„ ) 

Alhurria caruncidata (Wattled 

.. ) 

Ortalis^ whole 

genus 


0, alhiventrls 

(White-bellied 

Guan) 

0. garrula 

(Chattering 

„ ) 

0. motmot 

(Little 

.. ) 

0. ruficaiida 

(Red-tailed 

„ ) 

0. vetida 

(Mexican 

) 


Megapodiid.e. 

Talegalla lathami (Brush -Turkey) 

Megacephalon maleo (Great-lieaded 

Maleo). 

Leipoa ocellata (Mallee Bird) 


Xo, of 

Av. ilur. 

Max, dur. 

In flip. 

ill montlis. 

in niontlis. 

10 

14-4 

28 

34 

20 

101 


83 

46*8 

124 

11 

47 

104 

13 

40 

118 

12 

46 

106 

12 

40-7 

93 

19 

40*7 

119 

2 

59 

103 

2 

29 

50 

12 

62 

124 

4 

68 

133 

7 

71 7 

139 

3 

70 

102 

3 

37 

49 

50 

32 

105 

14 

27 

82 

2 

15 

20 

11 

34 

65 

1 

18 

18 

3 

50 

63 

7 

38 

77 

12 

32 

105 

7 

23 

37 

3 

30 

37 

3 

20 

27 

1 

12 

12 

2 

21 

21 

20 

26*5 

100 

8 

27 

100 

1 

66 

66 

4 

7'5 

19 

3 

28 

50 

4 

32 

39 


13 

59 

236 

o 

5 

9 

1 

24 

24 


Summary of Gallincp. 

Mr. J. H. Gurney {loc, cit. p. 39) gives a few interesting figures 
for Gallinaceous birds, including domestic fowls of 30, 25 and 
24 years, and a Silver Pheasant of 21 years. The inaximuin 
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(luratioiis od my list include some fairly high ligiires — a Brush- 
Turkey of over 19 years, a Peacock Pheasant of nearly 15 years, 
Argus and Kaleege Pheasants over 13 years, a Monaul of over 10 
years and a Common Quail of over 7 y^ars. Taking Gallinae as a 
whole there is no close correlation between size and duration. 
The Grouse are the least viable in captivity, the average durations 
being nearly all under a year, and 4 years being the maximum. 
The Fraiicolins, Quails, and Partridges have an average dui’ation 
most often between 1 and 2 years, with a few good figures of 
maximum duration. The Pheasants, Peacocks, and Jungle-Fowl 
for the most part have average durations exceeding 2 years, and 
reach 13 to 15 years maximum. Sir E. G. Loder, Bt., F.Z.S., 
however, has told me of a Peacock still alive at a house near 
Aylesbury, and which is certainly 40 years old-. The Curassow^s 
and Guans appear to be specially viable ; there is a remarkable 
uniformity amongst the individual durations, these lying very 
close to the average, which is generall}^ ovei* 3 years. 

The structure of the intestinal tract does not differ much in 
Gallinaceous birds : in all the gut is relatively capacious, although 
not specially long, and the posterior portion including the cfeca is 
long and capacious compai’ed to the whole gut. It is perhaps 
not more than a coincidence that the hind-gut and cjeca are rela- 
tively least capacious in the Megapodes, next least capacious in the 
Curassows, and most capacious in the other Gallinaceous birds, 
whilst the Megapodes show the best maximum duration, and the 
Curassows the highest average durations in the group. The 
conditions under which the birds of this group were kept dui’ing 
the period in question did not differ much ; all had access to open 
air, and the smaller Quails, Partridges and so forth, and the 
Curassows had warmed shelters, whilst the otliers had unheated 
sheds. Considering the more or less favourable conditions, and 
the large size of many of the Gallinaceous birds, it cannot be said 
that they display a good constitutional viability. 

Capt. Flower’s i‘ecoi*ds are closely comparable with the maxima 
I give here. He notes a Clapperton’s Francolin still alive after 
6 years, my highest record being 5 years ; a Quail of over 7 years, 
the same maximum as mine; an Amherst Pheasant of 11 years’ 
duration, and a Silver Pheasant still alive after 12 years; these 
are higher than the records of the same species I quote, but, on 
the other hand, I cite a Black-headed Kaleege of 13 years and a 
Peacock Pheasant of 15 years. 


HEMIPODII. ^i- 

Indiv. 

Ihtrnix, wdiole genus 15 

T. ditssumieri (Little Bittern Quail)... 2 

T. lepuramt fLepurana Hemipode) ... 3 

T. sykesi (Sykes’s ,, ) ... 2 

T. iaigoor (Black-breasted ., ) ... 2 

7\ tanki (Tipperah ., ) ... 2 

7’. vana (Varied ,, ) ,., 4 


Av. dur. Max. dur. 
ill months, in months. 

9 26 

2*5 4 

17 26 

8 16 

1 1 

1 1 

16 25 
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I am ignorant of any figures liitlierto recorded as to the 
longevity of llemipodes. My figures show a very low vial)ility 
])oth from the ])oint of view of average and maximum dura- 
tions. Tlie birds were kept during the period dealt with under 
the same conditions as the small Fvancolins, Quails and 
Partridges. The alimentaiy tract is i-elatively short but 
capacious, the hind-gut and cieca being very capacious relatively 
to the size of the birds. The group has a low viability. 


FULIOARI.d^. 


Rallid/e. 

No. of 
Iiuliv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Rallus^ whole genus 

24 

2P3 

51 

R. (Water-Rail) 

R, celehensis (Celebean Rail) 

10 

13*9 

35 

48 

3 

36 

R.maoitlaius (White-spotted Rail) ... 

•:» 

•0 

26 

^ 48 

A\ (Australian ,, ) ... 

6 

■ 19*5 

35 

R . rh}/tirhyncJiiis i^ootj ,, ) ... 

2 

36 

51 

Aramides cayennensis (West-Indian 

19 

10 

26 

Rail) 



39 

A. ypecaha (Ypecaha Rail) 

11 

15-5 

Porzcuia^ whole genus 

5 

30 

59 

P. Carolina (Carolina Crake) 

2 

22*5 

28 

P. maruetta (Spotted ,, ) 

2 

29 

29 

P. notata (Marked ,, ) 

1 

59 

59 

Rallina pceciloptcra (Bar-winged Rail) 

1 

2 

0 

Crex praiensis (Corn Crake) 

16 

22 

101 

Ocydromus^ whole genus 

30 

52 

117 

0. australis (Weka Rail) 

17 

49 

117 

0. earli (Earl’s ., ,, ) 

8 

64 

107 

O.ftiscus (Black Woodhen) 

1 

50 

50 

0. lafresnayanus (New Caledonian 




Rail) 

2 

43*5 

76 

0. sylvestris (Woodhen Rnil) 

2 

38*5 

66 

Limnocorax niger (Black Galliinde) ... 

2 

52-5 

89 

Porpliyrio, whole genus 

53 

23*5 

75 

P. cairns (Javan Porphyrio) 

1 

1 

1 

P. cceruleus (Purple Gallinule) 

P. edioardsi (Milne Edwards's 

4 

21 

32 

2 

18*5 

22 

Porphyrio) 




P. madagascariensis (Madagascai- 

17 

18 

59 

Poi’phyrio) 




P. melanotns (Black-backed ,, ) 

19 

25 

73 

P. polioccphalus (Grey-headed ,, ) 

9 

32 

75 

P. vitiensis (Grey-blue ) 

1 

23 

23 

Jfydrornia alleni (Allen’s ,, ) 

13 

17 

47 

lonornis martinicus (Martinique 

8 

17 

30 

Gallinule) 




Trlhonyx mortieri (IMortier’s Water- 

1 

102 

102 

hen). 




T, rcntralis (Black-tailed Waterhen). 

3 

85 

162 
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Ballid^e (cont.). 

No. of 
J udiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Gallinula, whole gen ns 

20 

25-5 

42 

G. chloropits (Moorhen) 

9 

30 

42 

G, galeata (American Moorhen) 

2 

21 

29 

G. nesiotis (Island-Hen Gallinule) 

3 

25 

35 

G, phcenicura (White-breasted ,, ) 

4 

12-5 

26 

G. 2 yyTrJiorhoa (Madagascar Moorhen) 

2 

38*5 

42 

Fulica, whole genus 

8 

14 

36 

F, ardesiaca (Slaty Coot) 

2 

18-5 

36 

F. air a (Coot) 

4 

16 

21 

F, leucoptera (Strickland’s Coot) 

2 

6 

9 


Summary of Fulicarice. 

I have discovered few published statements as to the longevity 
of Rails and Crakes, but Mr. J. H. Gurney (loc. cit. p. 38) has 
mentioned Porphyiaos of 19 and 14 years. The highest figure 
on my list is that for a Black-tailed Waterhen with a duration 
of over 13 years; then come a Weka Bail of over 9 years; a 
Corn Crake of 8 years, and then figures ranging downwards. 
The average durations range rather closely round 2 years. The 
intestinal tract of Bails and their allies is of moderate length 
and capacity, the j)Osterior portion with tlie cteca being nather 
capacious. These birds in the period in question have been kept 
either in open-air paddocks, or in an aviary with heated interior 
and access to open air. There is not a very wide gap between 
the figures of average and maximum durations ; there is no 
appi-eciable correlation between size and longevity, and considering 
the rather favourable conditions under which the birds were kept, 
they appear to have a rather low viability in proportion to their 
size. 

Capt. Flower’s highest record is a Gallinule still alive after 


6 yeai's’ duration. 




ALECTOBIDES. 




Otidide. 

No. of 
Indiv. 

Av. dur. 
in months. 

j\Iax. dur. 
in months. 

Otis tarda (Great Bustard) 

16 

30 

128 

Fupodotis, whole genus 

A. arahs (Arabian Bustard) 

13 

50*7 

106 

2 

59 

91 

E. (Australian ,, ) 

4 

73 

106 

E. caffra (Kaflir ., ) 

1 

9 

9 

E. denhami ^ ,, ) 

3 

60 

98 

E, Icori (Burchell’s ) 

2 

. 24 

42 

(Bed-necked „ ) 

1 

10 

10 

Ilouhara macqueeni (INIacqueen’s 

8 

9 

25 

Bustard) 




//. undulata (Houbara Bustard) 

7 

3 

9 


I have found no other figures published as to the longevity of 
Bustards. The maximum duration on my list, of nearly 11 years 
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for a Great Bustard, is no great age for so large a bii*d ; the figures of 
average duration are fairly good in comparison with the maximum 
durations. These birds have been kept almost altogether in open- 
air paddocks, and it would appear that their constitutional 
viability is not high in proportion to their size. The whole 
alimentary tract is very short in proportion to the size of tlie 
birds, but the hind -gut and cieca are relatively exti'eniely 
capacious. 


PsonillD.E & CAR1AMID.E. 

Psophia^ whole genus 

P. ct'ejPtans (Common Trumpeter) ... 
P. (White-backed ,, ) ... 

P. vlridis (Green-winged ,, ) ... 

Car lama cristata (Brazilian Gariama) 
Chunga hurmeisterl (Burmeister’s 

Cariama). 


No. of 

Av. dur. 

Max. dur. 

Indiv. 

in months. 

in montlis. 

30 

17-7 

90 

15 

17-5 

90 

C) 

19*5 

34 

9 

16-5 

32 

20 

49 

151 

(i 

31 

65 


I do not know of any published references to the ages of 
Trumpeters and Cariamas. The alimentaiy tract of these birds 
IS much of the same character as that of the Bustards, but the 
cvTca and hind-gut are I’elatively rather less capacious. The birds 
•have been kept in an aviary with heated interior and open-air 
compartments. The record of between 12 and 13 years for a 
Brazilian Caiiama, and the figures of average duration appear 
to show that the Cariamas have a higher viability than the 
Trumpeters. The former are larger birds, and the difference 
may be inei*ely the familiar size correlation. 


Gruid^. 



No. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Grus^ whole genus 



42 

72 

514 

G» americana (American Crane) 



5 

34 

82 

G, antigone (Eastern Sams „ ) 



7 

64 

191 

G\ australasiana (Australian Crane) 

10 

68 

129 

G. canadensis (Canadian 


) 

) 

4 

35 

96 

G. communis (Common 


7 

145 

514 

G. japonensls (Mantchurian 

J? 

) 

8 

59 

306 

G, monaclms (Hooded 


) 

1 

99 

99 

Anihropoides^ whole genus 



40 

46'5 

227 

A. caruncidata (Wattled Crane) 



9 

34 

59 

A. leucauchen ( White-necked Crane) 

1 

184 

184 

A. leucogeranos (Asiatic White 

5? 

) 

9 

34 

84 

A. paradlsea (Stanley 

,, 

) 

8 

58 

227 

A, virgo (Demoiselle 


) 

13 

46 

104 

Balearica pavonina (Crowned 

'll 

) 

7 

50 

141 

B, regxdorum (Cape 

5? 

) 

14 

43 

170 


i\[r. J. H. Gurney has recorded [loc. cit. p. 38) a Common Crane 
of 40 years (from the Gardens of this Society) and a White-necked 
Crane of 28 years from the Amsterdam Gardens. The longest 
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(liHTition on my list is a Common Crane which lived in the Gardens 
for nearly 43 years, another of the same species with a duration 
of 27| years, and a Mantch’nrian Crane of 25| years. It is clear 
that these large birds have a very high potential longevity. The 
alimentary tract is relatively very long and of narrow calibre, 
but the cfecaand hind-gnt are by no means capacious in proportion 
to the whole tract. In the period to which the figures relate, 
the Cranes were kept in an open-air paddock, a few being taken 
indoors in winter. The maximum durations, and the average 
durations, ranging from neai'ly three years upwards, show that 
these birds have a high viability. 


Eurypygid^'E. 

Kurypyga hel'as (Sun -bittern) 
lihinochetus juhatus (Kagu) .. 


No. of Av. dur. Max. duv. 
Indiv. ill months, in months. 

11 48 114 

Cd 137 196 


I do not know of any published figures I'elating to the longevity 
of the i.solated birds here placed together. The individual examples 
of the Sun-bittern diftered considerably in duration : all but one 
of the six Kagus lived at least 9 years in the Gardens, the 
maximum duration being over 16 3 ^ea.rs. They were kept under 
similar conditions, in an aviary with warmed retreats and access 
to open air. The maximum dura-tions and average durations 
show that both have a high potential longevity and viability in 
proportion to their size, but that the Kagu is hardier than the 
Sun-bittern. In each case the alimentary tract is, relatively to 
the size of the bird, rather long, but the posteiior region and 
cveca, are uncapacious. 

ArAJIID.®. .Av.duy. Max. dur. 

Indiv. in month.s. in months. 

uh'amus scolojKiceus (Scolopaceous 19 9 

Coulan). 

I cannot draw any conclusion from the single example of this 
bird. From the structure of the alimentary tract, I am disposed 
to regard this bird as less viable than Cranes, Bustards, Sun- 
bitterns and so forth. 


Summary of Alectoricles, 

Most naturalists would agree that the association of the birds 
here grouped as Alectorides (following the Society’s Vertebrate 
List) is not intimate. It is quite plain that within the assemblage 
there is no good correlation between size and longevity and 
viability. The Cranes, it is true, show the longest durations and 
veiy good averages, but the Kagus, which are much smaller, are 
nearly as good, whilst the Bustards, which are large and bulky 
birds, are much worse. If we make, so to sa.y, a correction for 
size, discounting the expected greater longevity of the larger 
forms, then the birds in the assemblage might be arranged as 
follows, in the order of good to less good viability — Kagus, CVanes, 
8un-bitterns. Cariamas, Trumpeters. Bustards generally, and 
lowest of all Iloubara Bustards. 
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LIIMJOOL.K. 


(Edicxe.mid.e. 

Xo. of 
Ijidiv. 

Av. clur. 
in months. 

Mux. (lur 
in month: 

O^Jdlcuemus, whole ^’eniis 

:-n 

18 

117 

O^. histrlatiis (Double-striped Thicknee) 

4 

()3 

117 

(E, (jrcillariiis (Australian ,, ) 

8 

13 

43 

(E^ scolopax (Stone- Curlew) 

11 

10-8 

23 

(E, siqmxiliaris (Peruvian Thicknee) 

8 

19-8 

53 

OnARADRIID.E. 

(liaradriiis 'p^iivicdis (Golden Plover) 

27 

9 

23 

Sqiiatarola helretlca (Grey ,, ) 

15 

16 5 

58 

^Egialitis curonica (Little Pinged ,, ) 

2 

40-5 

55 

uE. hiaticida (Ringed ,, ) 

0 

8 

14 

Eudromias morinellus (Dotterel) 

1 

6 

6 

Vanelliis ccujennensis (Cayenne Lapwing) 1 9 

31 

106 

V. cristatas (^=vidgaris) (Lapwing) ... 

31 

11 

38 

Sarciophorus pectorcdis (Black-breasted 

7 

71 

170 

Peewit) 




Strepsilas inter pres (Turnstone) 

6 

66*5 

92 

Hcemaiopns niger (Black Oyster- 

2 

29 

49 

catcher) 




H, ostrcdegus (Oyster-catcher) 

28 

28 

85 

Glareola ocularis (Eye - marked 

1 

40 

40 

Pratincole) 




G. pratlncola (Pratincole) 

10 

23*3 

81 

Chioxid.-e. 




Chioms alba (Yellow-billed Sheathbill) 

12 

21 

89 

C. minor (Black-billed ,, ) 

2 

24-5 

27 

SCOLOPACID.E. 




Reciirvirostra avocetta (Avocet) 

9 

13 

64 

Himantojms hrasiliensis (Brazilian 

1 

3 

3 

Stilt-Plover) 




//. niqricollls (Black-necked Stilt) 

12 

11*5 

26 

Scolopax riisticola (Woodcock) 

6 

16 

67 

Gallinago coelestis (Snipe) 

1 

1 

1 

Tringa alpina (Dunlin) 

55 

6 

42 

1\ caniitus (Knot) 

44 

25 

94 

Machetes piignax (Ruff) 

5 

17 

50 

Calidris arenaria (Sanclerling) 

1 

8 

8 

Tringoides liypoleucus (Common Sand- 

4 

21 

37 

piper) 




T otanus calidris (Redshank) 

19 

15 

71 

T.fusciis (Spotted ,, ) 

1 

35 

35 

Limosa cegocep)hala (Black-tailed God wit) 

4 

12*5 

24 

L. lapponica (Bar-tailed God wit) 

3 

7 

19 

Numenius^ whole genus 

25 

31 

180 

N, arquata (Curlew) 

20 

21 

80 

X . femoralis (Pacific Curlew) 

2 

131 

180 

X. phceopus (Wliimbrel) 

•> 

o 

32 

4i 
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Summary of Limicolce, 

Mr. J. H. Gurney {loc. cit. p. 40) records an Oyster-catcher of 
30 years, and a fluff of 10 years. The highest figures of 
maximum duration on my list are 15 years for a Pacific Curlew 
and over 14 years for a Black- breasted Peewit, but tbeie is at 
present alive in the Gardens a Wattled Lapwing {Lohivanellus 
lohatm) which we have had for nearly 20 years, and an Oyster- 
catcher Avhich we have had for 13 years. The average durations 
on the list are in most cases between 1 and 2 years. In the 
period in question these birds w^ere kept in an artificially warmed 
aviary, with or without access to open air, the best figures relating 
to species usually kept in an aviary wdth open-air cages. The 
structure of the alimentary canal of these birds is on the same 
general type — relatively veiy long and of slender calibre, with in 
the less specialized forms the ca^ca and hind-gut relatively more 
capacious, but seldom conspicuously so. The usual failure with 
common European birds is noteworthy, and would appear still 
more clearly if I had not omitted from the figures numerous cases 
of individuals that lived less than a month at the Gardens. The 
evidence appears to show that in proportion to their size 
Liinicolous birds have a high jiotential longevity, but that either 
their viability is constitutionally low, or the conditions of captivity 
are unfavourable to them. 

Capt. Flowers highest record is a Lapwing still alive after 
6 years’ duration. 


GAYI^. 


STERCORARIIDyE. 


No. of. 
Iiidiv. 

Av. dur, 
in months. 

Max. dur. 
in months. 

SiercorariuSj wLole genus ........ 


14 

14-6 

18 

67 

67 

/V. antarcticus (Antarctic 

Skua) 

6 

S. hujfoni (Buffbn s 

) 

1 

2 

2 

S, cvepidatus (Richardson’s 

) 

2 

1 

1 

aV. pomatorhinus (Pomatorhine 

.. ) 

5 

19 

47 

Larid^. 





Phaethusa magnirostris (Great-billed 

1 

2 

2 


Tern) 
» ) 




Gelochelidou angllca (Gull -billed 

1 

10 

10 

Sterna^ whole genus 

12 

1P6 

74 

8, cantiaca (Sandwich Tern) 


4 

2-7 

3 

S . JiuviatUls (Common ,, ) 


7 

16 

74 

S. minuta (Little ,, ) 


1 

16 

16 

Larus^ whole genus 


190 

42-5 

257 

L. argentatus (Herring Gull) 


34 

27-8 

99 

L. atricilla (Laughing ,, ) 


6 

26 

50 

Z. brunneicephalus (Brown-headed 

Gull) 

L. cachinna'ns (Yellow-legged Herring 

1 

55 

55 

11 

77 

230 


Gull) 
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Larid.e {cant.). 


No. of. 
Indiv. 

Av. dur. 
in mouths. 

Max. dur. 
in months. 

Ijarus canus (Common Gull) 


27 

30-9 

77 

Z. cirrhocephalus (Ashy-headed Gul]) 

3 

47 

94 

L, domiiticanus (Dominican ,, 

L, franJdivi (Franklin’s „ 

) 

5 

101 

114 

) 

3 

10 

16 

L.fuscus (Lesser Black-backed ,, 

) 

11 

32-8 

97 

L. gelastes (Arabian ,, 

) 

1 

10 

10 

Ij, glaucus (Glaucous ,, 

) 

6 

58*5 

156 

L, iclithyaHus (Ga*eat Black-headed ,, 

) 

2 

6-5 

7 

L. leucopterus (Iceland ,, 

) 

1 

93 

93 

L. mmdniis (Greater Black-backed „ 

) 

8 

74 

187 

L. novce-hollandicB (Jameson’s ,, 

) 

14 

60 

255 

L, ridibundus (Black-headed ,, 

) 

57 

40 

257 

Pagophila ehurnea (Ivoiy ,, 

) 

5 

20 

55 

Rissa tridactyla (Kittiwake) 


18 

10*5 

55 


Siimmari/ of Gcivke, 

Mr. J. H, Gurney {loc. cit. p. 40) mentions Hen-ing Gulls of 
44 and 21 years, Lesser Black-backed Gulls of 30 and 32 years, 
and a Great Skua of 24 years. The highest figures on my list are 
a Black-headed and a Jameson’s Gull, each of over 21 years^ 
diu-ation — and a Yellow-legged Herring Gull of over 19 years’ 
duration. Within the divisions there is no apparent correlation 
between size and either maximum or average durations. The 
Skuas and Terns lived on an average under 2 years, most of the 
Gulls more than 4 years. The Gulls were Icept, din ing the period 
covered, in out-door aviaries, or if they wei-e pinioned, in open 
paddocks. The alimentary tract of all the Gaviie is relatively 
long and of naiTOW calibre : the cieca and hind-gut are very short 
and uncapacious except in tlie Skuas, when they are of moderate 
length. The groujD, in propoi-tion to its size, shows only moderate 
longevity and viability. 

Capt. Flower’s only high record is that of a Lesser Black- backed 
Gull alive after 11 years’ duration. 


TUBINABES. 

PUFF1XID.11. 

Puffinus-f whole genus 

P, angloriim (Manx Shearwater) 

P. Inilili (Cinereous Puffin) 

P, major (Greatei' Shearwater) .. 
Fulmarus gladalis (Fulmar) 


No. of Av. clur. 
Indiv. ill months. 

b 1-G 

3 2 

2 1 

1 1 

4 10 


ila.v. lUir. 
ill months. 

4 

4 

1 

1 

38 


I do not know of any published information as to the longevity 
of the Tubinares, and the fate of the few examples on my list is 
only sufficient to show that they have very bad lives in captivity. 
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PYGOPODES. 


CoLYMBlDiE. 

No. of 
liidiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Tachyhaptes fluviatilis (Little Grebe) 

10 

10*3 

50 

jEchmopliorus major (Great ,, ) 

1 

9 

9 

Fodiceps cristatiis (Crested ,, ) 

3 

4-3 

11 

P. griseigena (Red-necked ,, ) 

1 

1 

1 

Cohnnhus aQ'cticus (Black-throated 

1 

1 

1 

Diver) 

G. glacialls (Great Northern ,, ) 

2 

5*5 

10 

C, septentrionalis (Red -throated ,, ) 

6 

5 

12 

ALCIDiE. 

Alca torda, (Razorbill) 

12 

9 

54 

rjomvia troile {Gom.rn.on Guillemot) ... 

33 

6 

52 

Uria grylle (Black „ ) . . . 

6 

1 

2 

Fratercula arciica (Puffin) 

11 

5 

16 


In the case of this group also, I do not know of published 
information. The records I can give are very bad ; of 86 examples 
the average duration is under a year, and in most cases much 
under a year, whilst the figures would have been still worse if I 
had included a considerable number of Little Grebes, Crested 
Grebes, Eazorbills, and Puffins that failed to live a month. In 
all these birds the intestinal tract is of moderate length, in 
proportion to size ; even in the Divers the c^eca and hind-gut ai-e 
nncapacious, whilst in the others they are vestigial. I am unaware 
of anything in the structure of these birds from which we might 
infer a constitutional lack of viability as compared with, for 
instance. Gulls, and the conditions under which the attempt has 
been made to keep them are similar. I think that their lack of 
viability in captivity must be partly psychological, and to be 
referred to the set of causes which lower the average duration 
in captivity of most of the familiar mammals and birds of 
Europe. 


IMPENNES. 

AjJtenodytes pennantl (King Penguin) 
Pygosceles tceniatus (Gen too ,, ) 

Splieniscus, whole genus 

S, demersus (Black-footed Penguin)... 
S. humboldti (Humboldt’s ,, )... 

iS. magellcmicus (Jackass ,, )... 

F/udyjytes, whole genus 

E, cmtipodnm (Yellow - crowned 

Penguin) 

E, chrysocome (Rock-hopper ,, ) 

E, pachyrhynchus (Wide-beaked „ ) 

E, sclateri (Bclater’s „ ) 


No. of 

Av. dui*. 

Max. dur 

Indiv. 

in months. 

in month.' 

9 

3-6 

11 

8 

2*5 

7 

29 

17-5 

135 

24 

20 

135 

2 

5 

9 

o 

O 

5 

8 

16 

13*5 

88 

2 

6*5 

12 

6 

12 

58 

5 

4 

8 

o 

37 

88 
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In this group also I am unaware of published figures as to 
longevity. To the maximum of over 11 years’ duration in the 
case of a Black-footed Penguin, L am able to add that of another 
example of the same specdes, now alive in the Ganlens after a 
duration of 12| years, whilst there are several of over 6 years. 
The average duration shewn by the records is bad, in all cases 
under two years, in most under one. Penguins have an 
excessively long and slender alimentary tract, but the liind-gut and 
ca»ca are vestigial. In the period under consideration they were 
kept for the mosu part in a house with artificial heat and without 
access to fresh air, but some of the larger forms had free access to 
open air and they were by no means the most successful. I think 
it must be inferred that these birds have a good potential longevity, 
but that their viability in captivity, at least, is low. 


ORYPTUBI. 

No. of Av. dur. 

Iiidiv. in iiioiiths. 

'Mux. dur. 
in inontlis. 

Tinamus solitarivs (Solitary Tinamou). 

0 

30 

78 

(.hnjpturus^ whole genus 

24 

127 

66 

C, noctivagus (Banded Tinamou) ... 

10 

13-4 

4f) 

C. ohsoletas (Obsolete ,, ) ••• 

4 

17 

4 

C. tatcmpa (Tat an pa ,, ) ... 

9- 

17 

66 

G. unclulatus (Undulated ‘ ) ... 

1 

6 

6 

Bhynchotiis perdlcarlus (Chilian 

Tinamou). 

2 

24-d 

26 

7?. rufescens (Rufous Tinamou) 

66 

19'6 

102 

Xothura maculosa (Spotted Tinamou) 

48 

12 

35 

In the case of Tinamous, once more I am 

unaware of the 

existence of published recoi*ds as to longevity. 

The 

maximum 


duration of years (in the case of a Bufous Tinaniou) and the 
average durations, which in most cases are under 2 years, show 
that these birds are rathei* less viable than the Guans, with 
which they may be compared in size and to some extent in habits. 
They have been kept under similar conditions — in an aviary with 
warmed shelters and open-air compartments. The structure of 
the alimentary canal differs from that of Gallinaceous birds chiefly 
in the relative shortness and want of capacity of the whole tract 
and in the much greater relative capacity and length of hind-gut 
and C9eca. 


APTERYGES. 


No. of 
Indiv. 

Av. dur. 
in months. 

AFjix. dur. 
in inontlis. 

Apteryx^ wdiole genus 


9*2 

48 

240 

.1. australis (Kiwi) .. 


1 

97 

97 

A, haasti (Haast‘s 

Kiwi) 

9 

55-5 

46 

A, manidli (Mantell’t 

s . ) 

9 

50*5 

240 

J. oireni (Owen’s 

. ) 

10 

38-8 

117 


Mr. J. H. Gurney {loc. cit. p. 40) records an Australian Apteryx 
which died after having lived 20 years in our Gardens ; this is 
Proc. Zgol. Soc. — 1911, Xo. XXXY, 3 d 
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probably the same specimen recorded in my list as a MantelFs 
Apt 3 i-yx. Altbongb the Kiwis are small if considered in com- 
])arison with Struthions birds, they are actually large birds, and 
the figures of maximum and avei'age dui*ations cannot be taken 
as showing that these birds have a high viability in proportion 
to their size. They are nocturnal, and have generally been con- 
fined in small shelters in a heated aviary. The alimentaiy tract 
is of slender calibre, and not long in proportion to the size of 
the bird, but the hind-gut and especially the caeca are extremely 
capacious. 


OASUARII* 

Ko. of 
Indiv. 

Av. dur. 
in months. 

Max. dur. 
in months. 

Casuarias, whole genus .- 

72 

30-8 

186 

C. casuarius (Common oi* Cei'am 

11 

31 

no 

Cassowary). 



24 

C. c. u (Beccari’s Cassowary) ... 

7 

16 

C. c. sdateri (D’Albertis’ „ ) . . . 

C, c. salvadori (Salvadori’s ,, ) ... 

1 

20 

20 

5 

22-5 

61 

C. c. i)ite')isus (Blue-necked „ ) ... 

4 

17 

29 

C. c. violicollls (Yiolet-necked 

6 

26 

38 

Cassowary). 




C. c. australis (Australian ,, ) 

5 

64 

186 

C. bicarunciilatus (Two-wattled 

5 

34 

86 

Cassowary). 




C. unia'p'pmidicxdcdiis (One-wattled 

10 

13-9 

43 

Cassowary). 




(7. u. occi'piialis (Jobi Island One- 

1 

10 

10 

wattled Cassowary). 




C. u. aurantiacus (Eastern One- 

1 

8 

8 

wattled Cassowary). 




C. u. Tufotinctus (Ked-tinted One- 

2 

21-5 

26 

wattled Cassowary). 




C. philipi (Sclater’s ,, ) 

1 

31 

31 

C. pap'uanus (Westermann’s ,, ) 

5 

45 

85 

6\ j)' eckoardsi (Milne-Edwards’s 

2 

14 

15 

Cassowary). 




C. picticoUis (Painted- necked ,, ) 

1 

29 

29 

C. hennetti (Mooruk) 

5 

78 

174 

Dromceus novce-hollandice (Emu) ... 

5 

13-4 

29 


Mr. J. II. Gurney {loc, cit. p. 40) has recorded an Emu of 28 
years, and a Westermann’s Cassowary of 26 years. The figures on 
my list are very much lower, the maximum duration being 15| 
years for a Cassowary. In the period considered they were kept in 
a warmed house with open-air yards, but to what extent they were 
allowed free access to the yai-ds, I am unable to say. The figures 

* [111 the synonymy of tlie Cassowaries 1 have followed Mr. L. W. Itothschild, 
Trans. Zool. Soc. vol. xv. p. i09."l 
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of average duration vary, but tliese and the maximum durations 
both show that at least under the conditions of ca])tivity, Casso- 
waries and Emus have a low viability in proportion to their 
size. It is interesting to notice that the Emus, although larger 
than most of the Cassowaries, appear to Ije less viable. In the 
section on Strnthiones which follows I refer to the conditions of 
the alimentaiy tract of these birds. 


STRUTHIONES. 

No. of 
Indiv. 

Av. dur. 
in months. 

Max. (liir. 
in months, 

Strutkio camelits (Ostrich) 

25 

15-4 

56 

S, mohjhdophanes (Somali Ostrich) ... 

4 

25 

62 

Rhea americana (Common Khea) ... 

51 

15-5 

80 

i?. darwini (Darwin's „ ) ... 

6 

9 

12 

R, macrorhynclia (Great-billed Khea) 

11 

17*6 

43 


Metchnikoff {op, cit. p. 78) has collected some information as 
to the longevity of Ostriches and their allies, and has come to 
the conclusion that 35 years would be an extreme age to be 
attained by these gigantic birds. The figures on my list show 
much shorter maximum durations, whilst the figures of average 
duration are still lower. It is interesting to note, that taking 
Kiwis, Cassowaries, Emus, Kheas, and Ostriches together, not 
only is there no direct correlation between size and average 
and maximum durations, but the familiar relation is reversed. 
The smallest birds, the Kiwis, according to my tables, show 
the highest viability ; next come the Cassowaries, whilst the 
Ostriches, much the largest birds, are lowest. In the Kiwi 
and Cassowary, the cfeca and hind-gut, although moderately 
capacious, are not specially so in proportion to the lemainder of 
the alimentary tract ; whilst in the Kheas, Emus, and above all 
in the Ostrich, the hind-gut and cseca are relatively enormously 
long and capacious, out of all proportion to the condition in 
any other group of birds and recalling the structure of herbi- 
vorous mammals. In their case there is the maximum opportunity 
for intestinal putrefaction, and these large Struthious birds, in 
proportion to their size, appear to have the lowest viability of 
all birds. Capt. Flower’s only high record is an Ostrich alive 
after 12 years’ duration. 

Summary of Aves. 

Constitutioncd differences in Loncjevity, 

Putting together the information so carefully collected by 
Mr. Gurney, which of course lelated to maximum dui-ations and 
potential longevity, and the results which I i-ecoi-d here, we can 
draw the conclusion that very real constitutional differences 
in viability and longevity exist amongst the difi’erent families 
of biixls. The chief difficulty is to distinguish between low 
viability due to special conditions of captivitv and constitutional 

35 "^ 
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low viability. It cannot be supposed that birds which ai-e 
resident in Europe, or in England, have a lower constitutional 
viability than their congeners in more distant parts of the 
world, and yet, if we were to form conclusions as to the via- 
bility of such birds (or mammals) from the evidence given by 
captive examples, we should have to assign to them a very low 
position. So also insectivoi’ous birds have usually a low via- 
bility in captivity, but this may well be due to the difficulty of 
providing them with suitable food. So also, if we were limited 
to knowledge of parrots under the usual conditions of a Parrot- 
house, we should have a veiy erroneous view of their poten- 
tialities. 

Passerine birds are long-lived and hardy. Almost all of them 
have a potential longevity probably well over 20 years, and some 
of the lai*ger forjns may reach to over 60 years. The least hardy 
in captivity are Warblers, Tits, Pipits, Wagtails, Bulbuls, Orioles, 
Tanagers, and Larks. Tyrants, Bell-birds, and so forth, which are 
genei'ally regarded as a lower grade of Passerines, appear less 
viable and shorter-lived. 

Of Picai'ian birds. Colies, Hornbills, Motmots, Toucans, and 
Barbets have potential longevities approaching those of Passerines, 
but marked!}^ lower, whilst their viabilities are relatively good ; 
Woodpeckers, Kingfishers, Hoopoes, Bee-eaters, Rollers, Frog- 
mouths, Cuckoos, and Touracous have much lower potential 
longevities and ai-e less hardy. Owls have a potential longevity 
certainly extending to over 50 years, but their viability appears 
to be constitutionally low, their short average durations in cap- 
tivity not depending altogether on any specially unfavourable 
conditions. 

Parrots have a high potential longevity, certainly I’anging well 
over 50 years. Their viability is almost certainly good, and 
theii* low average durations must be assigned to unfavourable 
conditions in captivity. 

Diurnal birds of prey have potential longevities probably 
exceeding those of parrots. Their viabilities are better than 
those of Owls, the conditions in captivity being in neither case 
satisfactory. 

Steganopodes have potential longevities ranging up to about 
50 years, with very good viability ; there seems no constitutional 
reason to assign a low viability to Gannets and Cormoi-ants, 
and their treatment in captivity does not diffei* much from that 
of Pelicans. The actual figures show that they have had much 
lower average and maximum durations than Pelicans, but this 
most probably is to be associated with the failure in the case of 
many other European birds. 

Herons, Storks, Spoonbills and Ibises appear to have a poten- 
tial longevity of over 30 years, and a fairly good viability. 
Ibises appear to have a better viability than the other members 
of the group. 
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Flamingoes have a. i)oteiitial longevity certainly coiisiderabl}’ 
over 20 years, and have a high viability in captivit}^ 

Screamers appear to have rather low potential longevity and 
viability, certainly much lower than those of Flamingoes or 
Geese. 

Swans, Ducks, and Geese have a longevity most probably going 
beyond 50 years, and appeal* to have a good viability. 

Doves and Pigeons have a potential longevity certainly 
reaching to about 30 years and have a very good viability. 

Sand-grouse apparently are considerably lower than Pigeons 
both in potential and average duration. 

Gallinaceous birds have a potential longevity ranging about 
20 years, and only a fair viability. Megapodes, Curassows, and 
Guans seem to be most hardy and the longest livers. 

The Hemipodes have considerably lower potential longevity 
and viability than Gallinaceous birds of about the same size. 

Rails, Crakes, Porph^ndos, and Gallinules appear to have poten- 
tial longevities of not more than about 20 years, and have 
relatively low viability. 

Of the Alectorides, Cranes have a potential longevity almost 
certainly exceeding 50 years and a very good viability. 
Kagus have a still better viability and probably a somewhat 
similar potential longevity. Bustards are the lowest of the group 
both in longevity and viability. - 

Limicolous birds have a potential longevity which is high in 
proportion to their size and must be set down as at least about 
30 years. Either their constitutional viability is low or the 
conditions of captivity are specially unfavourable to them. 

Gulls and their allies certainly have a potential longevity of at 
least 30 years, but their viability, at least under the conditions 
of captivity, is relatively low. 

PuffinSj Divers, Guillemots, and so forth have so poor a via- 
bility in captivity that no conclusions can be drawn as to their 
potential longevity. 

Penguins have a potential longevity of at least over 12 years, 
but their viabilit}^ under the conditions of captivity, in the period 
covered by my records, is low. 

Tinamous appear to have a low potential longevity, certainly 
not much over 12 years, and a relatively poor viability. 

The potential longevity of Struthious birds is certainly under 
50 years, and their viability is relatively low. 


Longevity and Size, 

A very summary inspection of the tables of figui*es I have 
given will show that for birds as a whole there is no constant 
relation between potential longevit}" and size. The correlation 
does not exist even if only size and actual longevity be taken. An 
Ostrich is much bigger than a Ciow or a Parrot, and yet cannot 
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attain so great an age. Nor does the correlation exist between 
size and viability, for if the same sets of birds be compared, it 
will be seen that the average expectation of life is much 
better in the case of the smaller birds. If, instead of absohite 
correlation, relative correlation be considered, the case is more 
striking. An Ostrich must be several hundred times larger and 
heavier than many birds which could outlive it, and which on 
the average do outlive it. If the comparison between birds and 
mammals betaken, it is equally clear that, apart from such a case 
as that of the whale for which a very great age is assumed, and 
that of man, there are many birds with potential longevities 
equal to those of the longest-! ived mammals. Moreover, if the 
two Glasses be compared fi‘om the point of view of longevity in 
proportion to size, the result is still more striking. On the 
whole, group by group, mammals are much larger than birds, her- 
bivorous mammals than herbivorous birds, frugivorous mammals 
than frugivoimis birds, omnivorous or carnivorous mammals than 
omnivorous or carnivorous birds. And yet, group by group, if the 
figures be compared, it becomes more and more obvious that birds 
approach and often surpass mammals in longevity and viability. 
IMetchnikoff has already called attention to this difference and 
has associated it with the anatomical fact that the most striking 
difterence between the alimentary tracts of mammals and birds 
is in the greater relative length, complexity and capacity of the 
hind-gut in the former group. The facts that mammals with 
relatively reduced and imca,pacious hind-guts and cjeca (such as 
the Carnivora) tend to have longer lives in proportion to their 
size, and that birds like the Struthioiis birds, which have relatively 
long and capacious hind -guts and cpeca, have short lives in 
proportion to their size, still further confirm and support 
Metchnikofl’’s general proposition. 

Within certain groups of birds the coiTelation between size and 
potential longevity appears to exist. It can be traced with more 
or less clearness in the case of Eagles, Owls, Passeres, and Picarian 
birds. But even in this limited fashion it is far from being 
universal. Probably Swans have a higher longevity than Ducks 
and Geese, but I cannot find any similar differences if Geese and 
Ducks be compared . Kagus appear to live as long as Oi'anes, Ibises 
better than Stoi-ks or Herons : there is no trace of the correlation 
in the case of Rails, or Pigeons or Gulls, and amongst Struthious 
birds the conditions are apparently reversed, and the Kiwi is 
hardier than the Ostrich. 

I should hesitate to say that the differences in the constitutional 
longevities of birds could be associated universally with ■ the 
structure of the alimentary canal, although there are some indi- 
cations pointing in that direction. The StiTithious birds and the 
Screamers have large and capacious hind-guts and cfeca, and in 
proportion to their size have very short lives. Sand -grouse 
differ from Pigeons in having capacious caeca and have relatively 
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slioi’ter lives. Owls Iwive large c?eca,, Eagles and their allies have 
vestigial cieca, and Owls in proportion to their size appear to 
have lower potential and average longevities. 

Many large birds such as Eagles, Ynltures, Pelicans, Flamin- 
goes, and Cranes, can attain great ages, but similar ages can be 
attained by much smaller birds such as Parrots and Crows. In 
}>roportion to their size, it is quite clear that Passeres have the 
longest potential and average durations ; and that Parrots, 
Pigeons, and Limicolous birds, similarly in proportion to size, 
come next. There are few generalizations more difficult to 
support with convincing argument than those which relate to the 
I'elative degrees of specialization to be assigned to natural groups 
of animals, but I think that many ornithologists would agree with 
me if I were to say tha t Passeres, Parrots, Pigeons, and Limicolous 
birds were relatively high types, standing faraway from whatever 
we may imagine the primitive bird -type to 'have been. And I 
think that the most certain general conclusion which I may 
draw regarding the relative longevity and viabilit}^ of the groups 
of birds is, that in proportion to size, longevity and viability 
increase with perfection of organization. The further a bird has 
advanced along the lines of evolution of the bird group, the more 
viable it is. No doubt shortening of the hind-gut, reduction of 
the number of eggs in a clutch, increased care of the young, may 
all be taken as stages in the perfection of the bird-type, and so 
have a general association with increased longevity, apart from any 
direct influence which any one of them may have. 


Viahiliiy^ Temperature^ and Open Air. 

I cannot see that there is any relation between the climate 
from which birds come and their viability in captivity. Nor 
would such a relation be expected on general grounds, for birds, 
by their covering of feathers and the perfection of their vascular 
and I'espiratoiy systems, are well adapted to resist exposure to 
changes in temperature. If food be abundant, and if there be 
protection from draught, they seem remarkably indifterent to the 
temperature of the air. The interpretation, however, of their 
viabilities is obscured by special factors which existed in the period 
with which the figures deal, and which exist in most menageries. 
The comparison that is to be desired is a direct contrast between 
the viabilities of birds kept in the interior of a warmed house, and 
birds kept with little or no artificial heat and free exposure to the 
open air. The numbers of species and of individuals usually kept 
ill captivity is much greater in the case of birds than in the case 
of mammals, and from the smaller size of birds and their more 
gregarious habits, it is usually possible to keep numbers of 
individuals of the same or of different species in the same aviary. 
The most familiar contrast in the conditions under which birds 
are kept, is that between one or two individuals in a small cage in 
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a wanned liouse, and considerable numbers of individuals in an 
a viary or enclosure giving room for exercise, and access to the open 
air. Now although many birds can be kept togethei-, and are kept 
together, mau}^ casualties occur. A good deal of fighting and 
bullying takes place, and in practice, it is extraordinaiily difficult 
to secure that every bird in the collection gets its due share of 
food, and is not worried by its messmates. Moreover, there is 
special danger of individuals which are affected by a communi- 
cable disease, or by parasites, infecting their healthy neighbours. 
Birds in separate cages avoid these evils ; they are safe from 
bullying, they are properly fed, and if they are out of condition 
temporarily, have a chance of recovery. If we discount the very 
considerable advantage of protection that the Parints obtained 
from their housing in separate cages, it will be seen from com- 
parison of their average durations with their known high specific 
longevity, how poorly the device of keeping them in a heated 
house has answered. In a majority of cases, birds that have had 
free access to open air have lived in communities, and before 
judging of the advantage of fi-esh air, we have to discount the 
perils arising from their communal life. With these limitations 
and corrections, I think it is as clear an inference in the case of 
birds as in that of mammals, that making protection from 
temperature more important than the access to fresh air has 
failed in practice. 

General Summary. 

(1) This memoir brings together the recoi'ds of the duration of 
life in captivity of over 20,000 individual mammals and birds, and 
contains information which, so far as I can ascertain, has nevei* 
before been set out S 3 ^stema,tically. The individual facts are 
imperfect, inasmuch as the soui'ces did not record the age, oi* 
condition, of the individuals at the time of their reception in the 
Collection. The probable efiect of these imperfections is to lower 
the figures both of avei*ageand of inaxinium duration. I hope to 
have shewn that fi*om the point of view of exact knowledge and 
foi* practical i-easons, it is important that those in charge of living 
animals should take steps to record such , information as exactly 
as possiVde. Every individual should be obseived for some time 
after its arrival, and the date when it is passed into the general 
collection as apparently in good condition should be recorded, 
whilst, if the exact age be unknown, it shoidd .be classified as 
infantile, adult, or aged,. The houses, enclosures, or general con- 
ditions under which it is kept, with the date and nature of any 
changes of these, should be 1 ‘ecorded. Finally the date, cause of 
death, and any further notes as to age shoidd be entered. With 
such a system, in course of time, very exact conclusions could 
be obtained as to the viability and longevity of diflerent kinds 
of animals, and as to the efiect of the modes of keeping them in 
captivity. 

(2) Following Ray Lankester, T distinguish between potential 
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longevity the limit of nge which an individual could attain in 
the most favourable circumstances, and average or specific 
longevity, the average age to which the animals of a species 
attain under the natural conditions to which the species has 
become adapted. The difterence between these two, I suggest is 
a measure of the severity of the conditions to which the species 
is subjected. In the case of the vast majority of animals it is 
impossible to get infonnation as to either average or ])otential 
longevity. What information we have, is derived chiefly from 
knowledge of animals in captivity, and in this memoir I have been 
able to set down further information about species which have 
already been discussed by J. H. Gurney, MetchuikofT, Brelim and 
others, and to add information regarding many species about 
which nothing has been recoi'ded hitherto. 

(3) I apply the principle of comparison between average and 
potential longevities to the case of animals in captivity, by 
discussing the meaning of average duration and maximum 
duration. I suggest that a measure of the efiect of the conditions 
to which animals are subjected in captivity may be obtained by 
comparison of the maximum duration with what may be knoAvn 
from other sources of the potential longevity, and by comparison 
of the average duiution Avith the maximum duration. If the 
indiAudual facts were collected in such a fashion as I have 
suggested in paragraph 1 of this general summary, I think the 
neAV method Avould lead to incontro Avertible results, but even Avitli 
the facts at my disposal, conclusions of fair A^alidity can be draAvn. 
It is necessary to note, hoAvever, that the figures of individual 
duration could be used to reA^eal more, if they Avere plotted out in 
curves instead of being used to giA^e an arithmetical mean. The 
grouping of the individual cases Avith regard to the mean is of 
great practical importance. In some cases, for instance, I have 
pointed out that the majority of the cases AA^ei*e grouped towai'ds 
the tAA^o extremes, that the individuals for the most part either 


* [Laiikester c. p. 27) pointed ont that some orsranisiiis, such as fish, molluscs, 
lar^re Crustacea, sea-corals, and many trees, appear to liave no hxed potcmtial long-evit.v 
but to persist until the>' peri^h from di^ease, or are overwhelmed by some accident, 
whilst others, such as man, ap])car to have a set period to the possible duration of their 
lives. The mammals and birds with which I am concerned in this memoir helonj^ 
to the second categoiy. Hut I doubt if there he a fundamental distinction between 
the categories. First, as Laiikester stated, the individuality of an organism like a tree, 
or a colonial invertebrate, differs from that of most organisms, and must be separately 
considered from the point of view of potential longevit}'. Next, certain organisms, 
such as many fish, appear to have more indefinite limits of growth (possibly related 
to mechanical factors, of similar importance in the ease of aquatic inannnals sneli 
as the Cetacea) than the majoritj’' of animals, the adult dimensions of which vary 
within narrow limits ; definite or indefinite potential longevity may be related Avith 
definite or indefinite growth. (See also H. Spencer, ‘^Principles of Hiolog}-,’ revised 
edition, 1898, vol. i. p. 135). 1 am more inclined to suppose that potential longevitj^ 

varies with structure in the widest sense, including under the term structure the 
consequences of wear and tear, and auto-poisoning from the slow accumulation of 
waste-products. All ])ieces of machinery, from a motor-car to a cork-screw, have 
a potential longevity, dependent in the main on their structure, and apart from the 
(|uality of their mnnufactnre, varying fairly closely with their conqilexity. Although 
our attention is arrested by extreme cases, these arc only terms in a series.] 
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died ill the first few months after an-ival (by birth or otherwise) 
or survived to an age approaching the maximum, whilst in other 
oases there was a mortality rate steadily increasing with the 
length of residence in captivity. Obviously, the different curves 
that would be displayed by cliflferent animals, if the individual 
cases were plotted out in such a fashion, would give valuable 
information as to the special periods of danger in the case of 
different animals, and inform us if there were cases where the 
mortality was the result of progressive and cumulative efiects of 
captivity. As, however, the facts at my disposal did not include 
any information as to the a,ge or condition of the animals on 
reception, I came to the conclusion that it would be a waste of 
time to plot out curves. 

(4) Unfortunately, collections of animals have to be considered 
from the financial point of view. The money value of an animal 
to a collection, that is to say, the price which can be judiciously 
paid for it, depends on its rarity, its attractiveness to the popular 
and scientific clients of the institution, and on the length of time 
it may be expected to live. A gorilla, for instance, is rarer and 
much more attractive than a chimpanzee, but as a gorilla has 
a very much worse expectation of life in captivity than a chim- 
panzee, its money value may be smaller. The facts that I have 
brought together form, so far as I know, the first beginning of 
a practical guide to the value of animals considered from this point 
of view. 

(5) I have been able to bring together a large series of facts 
with regard to the relation between size and longevity. Taken in 
the broadest way, it is true that large animals may be expected 
to live longer than small animals, and in the case of very closely 
allied creatures the relation is frequently close. This may be 
associated partly with the effects of the accumulation of waste 
products. The cubical capacity of an animal increases much more 
rapidly than its linear dimensions, and of two animals of similar 
structure and constitution, the larger may take longer to be 
poisoned by its own waste products. Of course many simpler 
factors are involved — such as the greater resistance of a more 
bulky animal to rapid changes in the temperature of the air or 
water in which it lives. On the other hand, difference in 
longevity is not in exact proportion to size, and otlfer con- 
stitutional factors are more important. Birds, for instance, in 
proportion to size, have higher potential longevities than mammals; 
whilst within the classes, orders, and even families, there are many 
eases where difference in size is overborne by other constitutional 
differences. It seems to be the case that, in proportion to their 
size, the more highly developed members of a group are able to 
live longer than their lower kin. There are also a very large 
number of cases, where increased viability and longevity are 
associated, as Metchnikoff suggested, with a relatively low capacity 
of the hind-gut. 

(6) It has long been known to aviculturists that common 
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British are often very diffieiilt to keep in captivity. I have 

sliown that this ditticiilty occnrs in so large a number of different 
kinds of British birds and mammals, that it may be laid down as 
a curious principle (to which naturally some exceptions exist) that 
British birds and mammals have a lower viability in captivity in 
England than their immediate allies from any other part of the 
world. This remarkal^le circumstance is in the first place, in the 
strict sense of the word, accidental, and finds partial explanation 
ill a cause independent of the constitution of the animals. Most 
captured examples of wild species either are weakly individuals, 
oi- are injured or frightened by the process of capture : a heavy 
moi'tality is to be expected. In the case of animals that come from 
a distance, much of the heavy mortality takes place before an-ival 
or, because of the additional evil effects of the conditions during 
ti'ansit, and the survivors which reach their destination are rela- 
' tively strong and hardy. On the other hand, local animals 
reach their destination in a shorter time, and the heavy mortality 
takes place inside tlie Gardens. But this explanation is not wholly 
sufficient to cover the cases, and I think it may be assumed that 
wild bii'ds and mammals in Britain have acquired an intolerance 
of man, without which, unfortunately, they would not have been 
allowed to maintain their existence. This psychological acquisition 
presses heavily on them in captivity. It appears to be the case 
that an opposite process of selection is taking place in the paiks 
of great cities, and that wild birds in particular are learning not 
to fear man. It would be interesting to know if wild birds 
taken in a London pai-k lived better in captivity than birds of 
the same species from country districts. 

(7) The climate from which a bird or mammal comes has the 
smallest possible relation to its viability in captivity. A. Heilprin 
[Distrihution of Animcds^ Int. Sci. Series, vol. Iviii., 1887, p. 35) 
pointed out the error of the common belief as to climate being 
the principal factor that regulates or controls the distribu- 
tion of animals. Amongst mammals and birds a vast majority 
of species and genera regarded as tropical have an actual or 
recent i-ange into temperate or even frigid climates. Of those 
now limited to the tropics, still fewer are accustomed to a steady 
temperature. Some range periodically or occasionally to altitudes 
where great cold occurs ; others, by exposure to the intense 
radiation of the dry air of plains at night, regularly endure cold 
going down to freezing-point; whilst many inhabitants of tropical 
forests (which we naturally associate with steam}^ heat) must be 
subjected to great cold in their nocturnal wanderings on the 
summits of tall trees. The abundance of thick hair and fur and 
of close feathei'ing amongst tropical creatures is a clear indication 
that their life is nob spent basking in tropical sunlight. IMammals 
and birds ha ve the power of maintaining theii* internal temperature 
at a normal that varies only within an extremely narrow range, 
notwithstanding the temperatuie changes in their environment ; 
and 1 do not doubt, not only that they can endure considerable 
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cold, but that even rapid and coiisidei'able changes of tempei'ature 
are a necessary stimnlns to their viability. 

On the other hand, there are cases where the change to the 
climate of London is certainly trying, but these occur not amongst 
tropical but temperate or arctic animals. The production of a thick 
coat against the onset of winter cold, and its dolhng when summer 
approaches, appear not to be direct reactions to temperature but 
organic rhythms adapted to the seasons in the natural habitat of 
the animals. Thus animals from the far North, accustomed to the 
short arctic summer, retain their thick coats in this climate long 
after their possession is cumbersome. Still worse is the case of 
animals brought from South temperate zones, which begin to 
moult their thick coats when our winter, their summer, approaches. 
I have not information as to how soon if ever these rhythms 
readjust themselves to the reversed conditions. It is clear, on 
the other hand, that part at least of the mechanism by whicli 
coats become warmer, is direct stimulation from the surrounding 
temperature, and such different ci-eatures as Carnivora and 
Baboons rapidly get better coats when exposed to the open air. 
The seasonal rhythn}S connected with breeding are also a cause 
of mortality to young or adults, when the conditions of climate 
are reversed. Birds from the Southern hemisphere, if they 
survive, appear to readjust themselves in this respect ; it is moi’e 
doubtful if mammals do so. 

(8) The idea that it is a fundamental necessity to protect healthy 
adult mammals and bii*ds from cold by providing them with 
artificial heat is fallacious. The supreme necessity is free access 
to open air. In most cases this should be combined with shelter 
from rain and wind, and in some cases the shelter should be 
supplied with artificial heat — perhaps often even in excess of what 
is now customary — but only so far as it can be aiTa-nged without 
any detriment to fresh air. I think this is probably specially 
important in the case of nocturnal animals; as we are accustomed 
to see these asleep all day in the wamiest corner given them, we 
are disposed to foi-get that at night they move about actively often 
in great cold. 

For all mammals and birds steady exposure to an even tem- 
perature is unnatural and unhealthy: change is a necessary 
stimulus, and permanent existence indoors is the worst possible 
condition for viability and longevity.^ 

* [Wlien this meinoiv was read friend llr. Leiper called my attention to the 
undouhted fact that the problem of the duration of life of animals in captivity is com- 
plicated by the effects of parasit<*s. In the course of my paper (see pp. 470 and 540) 
I have made reference to this subject, pointing out that some of the evil caused by 
confinement in warmed houses is undoubtedly' not the direct result of absence of 
fresh air, or of artificial heat, but comes about mediately inasmuch as the conditions 
are specially favourable to parasites. It is true of course that any argument as to 
the potential longevity of animals based on maximum durations in captivity is’ 
subject to the effects of parasitism. 1 hope that tlie work of Mr. Plimmer, Mr. Beddard, 
Dr. Leiper, Dr. Nicoll, and Mr. Coventry, who are now systematically examining 
the parasites at the Gardens, will before long enable us to eliminate some at least of 
these evils.] 
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(9) The tabulation and analysis of the records in this memoir 
has been a laborious task which has not been lightened by the 
knowledge that the materials were imperfect. But I trust that 
it may be a step towards obtaining systematic and more exact 
knowledge on the subject. Such knowledge is the only sure basis 
for that impi'ovement in the condition of animals in captivity 
which those in control of Zoological Collections desire to bring 
about. The peculiarity by which a menagerie is distinguished 
from a museum is that its zoological sjiecimens are alive. ISTot 
the obtaining of rare animals, nor the addition to the records of 
“ species new to the Collection ’* should be the chief glory of a 
Zoological Society, but that Collection should be judged most 
valuable and successful in which the average duration of life of its 
inhabitants approaches potential duiution most closely. 


ISTote on the Theory op Longevity. 

With three notable exceptions, those of Lankester, Weis- 
mann, and Metchnikoff, discussions of the theory of longevity 
may be dismissed brielly here, pai-tly because they have been 
treated fully in the litei-ature of the subject'^, and partly 
because they do not pretend to explain why the gift of life has 
been measured out to different animals in unequal portions. 
Bacon made a careful summary of the known facts, but refrained 
from genei’al conclusions. “ In tame creatures ” he wrote, as cited 
by Lankester from Basil Montagu’s translation, their- degenerate 
life cori-upteth thenr, in wild creatures their exposing to all 
weathers often intercepteth them ; rreither do those things which 
may seem concomitants give any furtlierance to this information 
(the greatness of their bodies, their time of bearing in the womb, 
the number of their young ones, the time of their growth, and 
the rest), in regard that these things are intermixed, and some- 
times they concur, sometimes they sever.” Buffon thought that 
ther-e was a relation between the total duration of life and the 
period of growth, and set down the ratio between the two as 6 or 
7 to 1. Floui-ens followed Buffon’s idea, but took as the limit of 
growth, the age at which the long bones unite with theii* 
epiphyses, estimating that the ratio of the longevity to the period 
of growth was as 5 to 1. Bunge, without calculating an exact 
ratio, pointed out that there was a frequent relation between the 
longevity and the time taken by a new born animal to' double its 
weight. Such calculations at the best are limited in theii- 
application to the higher animals, and even amongst these have 
to encounter many exceptions ; so far as they go they must be 
taken as secondary and comparatively accidental correlations. 

E.a,y Lankester’s early contribution {t, c. p. 71) was a serious 

* Seo specially E. Ray . Lankester, c. ; E. MetclinikotT, L c. p. 39, ami article 
Loiif/evih/, ill the XI. e-ditioii of the Encyclopedia Rritaniiica. 
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addition to knowledge. Having distinguished between potential 
and average specific longevities, and shown tliab the latter were 
determined to a large extent by accidents outside the constitution 
of the species (destiTiction by enemies, diseases and so foi-th), he 
attributed the former to constitutional causes of which the most 
important were the degi’ees of evolution or individuation and the 
amounts of pei'sonal and generative expenditure. High individua- 
tion, and low expenditure were to be associated with great potential 
longevity. 

A. Weismann, in his famous essay Ueher das Berner des Lehens 
(translated in Essays upon Heredity, Oxford 1889), examined the 
various constitutional explanations of the duration of life. He 
admitted that small animals might be ex] ected to run through 
the cycle of life more rapidly than large animals; that if the 
period of growth were long it might expand the total duration 
of life ; that creatures in which the metabolic processes were 
exti’emely active, might finish their career more cjuickly (as Lotze 
suggested in his Microcosmus) than slow- living creatures ; that 
the I'ates of personal and of reproductive expenditure had some 
influence. But he urged that the application of these vai'ious 
principles was only partial and led to so many inconsistencies 
that no constant con*elation could be established. He came to 
the conclusion that dui-ation of life was i-eally dependent upon 
adaptation to external conditions, that its length was governed 
by the needs of the species and was regulated by the same process 
as that by which the structure and the other functions of an 
organism were adapted to the environment. 

In adaptation to the environment, Weismann urged, it is the 
prosperity of the species and not that of the individual that is 
concerned. That species is most successful which contains at any 
time the largest number of vigorous adults, and as every organism 
in the vicissitudes of life becomes to a certain extent worn and 
dilapidated, it is not to the advantage of the species that indi- 
viduals shoidd live too long. As soon as the business of repro- 
duction has been successfully accomplished, the advantage of an 
individual to the species is gone, and the sooner it disappears the 
better. Animals are in fact wound up to go for the requisite 
time, and no longer. The mechanism Weismann suggested was a 
limitation of the possible number of cell generations, admitting 
that this was hypothetical. The requisite length of time was 
determined by the reproductive habits of the animals. Slow 
breeding, for instance the pi’oduction of a small number at a 
birth or in a season, long brood-care either embryonic or post- 
embryonic, and all the various circumstances by which an oi-ganism 
or pair of organisms require longer time to replace themselves 
by their younger and fi*esher children, stretched out the dura- 
tion of life ; whilst rapid reproduction, absence of brood-care and 
so forth, contracted it. By the process of natural selection the 
incidence of death was adapted to the needs of the species. 
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Obviously where there was a heavy incidence of death on the 
young, a longer life would be required to secure re[)lacement of 
the parent by successfully reared young. 

Weisinann {t, c. p. 11) brought together a very remarkable and 
cogent seides of cases showing that a constant correlation existed 
between the reproductive powers and the duration of life of the 
individuals of a species, and his theoi-y has an extremely im- 
portant place in the history of the subject. It is to be noted, 
liovA^ever, that although he appreciated the probability that a very 
large number of deaths were due to external causes (enemies, 
diseases, accidents, untoward conditions) he did not explicitly 
work out the important i-elation to his theory of Lankester’s 
distinction between avei'age specific longevity and potential 
longevity. It is clear that if the duration of life be fixed by some 
internal cause such as the limitation of celbi-eproduction, it must 
be the potential longevity and not the average specific longevity 
that is aflfected ; but if the majority of animals perish from 
accidents from without, it is difficult to see how their potential 
longevity could be influenced by selection. 

Metchnikoft‘’s most interesting work has still furthei' increased 
the difficulty in the way of accepting Weismann’s theory. 
Metchnikoft’ investigated the causes of death in a very large 
number of cases, including those of insects which die very soon 
after having laid their eggs, and came to the conclusion that it is 
extremely doubtful if natiuul death occurs except in the ra.iest 
possible cases. Most animals perish long before they have reached 
an age at all appi'oaching what may be regarded as their potential 
longevity. In the cases that survive the accidents of youth or early 
maturity, anothei* series of accidents take effect. The changes of 
senility are induced from without; the various degenerations 
are brought into existence by the absorption into the system of 
various kinds of poisons, and these whether they are due to the 
exudations of the microbes of intestinal putrefaction, or to those 
of special diseases, are entirely external to the constitution. 
Senile animals perish because they can no longer resist common 
diseases or common accidents. It would be only in a world 
where the most perfect hygiene reigned, and from which the 
bacteria and microbes of diseases bad been driven, that ^le 
majority of the members of a species would attain the potential 
age, and that death would come on them from purely constitu- 
tional causes. And so the conception of the dui'ation of animal 
life being an adaptation to breeding habits, produced by the 
operation of selection, disappears, 

I cannot doubt but that the average specific longevity is 
the dominating factor in animal life. At every stage of their 
existence animals are assaulted from without by enemies, diseases, 
and their whole environment. To say that is merely to restate 
the existence of the struggle for existence, the fundamental 
proposition of the theory of natural selection. If favourable 
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vai'Ritions arise, that is to say changes in diathesis, structure, 
function or habit, which enable the possessors of these to make a 
better fight against enemies, or diseases, or any pai*t of tlieir hostile 
environment, then we expect such variations to be preserved, and, 
consequently, the constitution of the organism to be modified in 
the direction of adaptation to its environment. It is no part of 
my present argument to discuss whether such variations appear in 
response to the environment, or by large or small stages ; these 
are wide questions not germane to the present issue. But they 
do arise, and in such a fashion there have come about increases or 
decreases in size, advances in structure or degenerations, protective 
colours and weapons — the whole armouiy offered by variation to 
the choice of natural selection. Such improved powers of resistance 
to the environment may increase the average specific longevity, 
and indirectly may affect the potential longevity. But the attain- 
ment of the latter is too rare an event to come under the direct 
control of natural selection. 

There is no more important part of the structure and function 
of an organism than that associated with reproduction. The 
impulses and instincts connected with fertilization, the time, 
duration and frequency of rutting, the numbers of ova that 
are fertilized and allowed to develope, the duration of embryonic 
development, the amount and character of post-natal brood-care, 
the whole apparatus and machinery of the reproductive process, 
present an extraordinary sei'ies of modifications from species to 
species, and from individual to individual. They are subject 
to much variation amongst individuals at the present time, 
and it may well be presumed that they have offered a rich. 
material to natural selection in the past. Weismann has 
established a correlation between longevity and reproduction, 
but I think his interpretation of the cori-elation must be reversed. 
It is not longevity that has become adapted to reproduction, but 
the rate of reproduction has been adapted not to potential 
longevity, but to average specific longevity. Average specific 
longevity is simply a measure of the pi’essure of conditions on a 
species, and its constitution, including its mode of reproduction, 
has been shaped in conformity with the pressure of these 
conditions. Potential longevity is a bye-product of the process ; 
it depends directly on the constitution, and is simply the result of 
the fact that if the constitution be adapted to meet the average 
mortality, it must be able to outlive, and will outlive, the average 
duration of life in a number of fortunate cases. 


